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PEiEFACE 


The cultivation of tea within th.e British Empire was begun 
about the year 1836, and there are now more than a million 
acres in India and Ceylon under that product. Originating, 
as it did, at a time when the appHcation of science to agri¬ 
culture was almost unknown, and when many of our modern 
agricultural sciences had not been conceived, it has survived 
the ills and errors of a,n unguided youth, and has attained 
a mature age, without ever having been cordpelled to enquire 
seriously into the foundations of its existence and the perils 
of a future state, except in so far as its prospects were 
temporarily obscured by over - production. Consequently, 
the literature relating to the cultivation of tea is not 
exhaustive, and, a fortiori, that on the diseases of the tea 
bush is still more incomplete. 

As a matter of fact, the tea bush is a very hardy plant, 
and it has not hitherto suffered exceptionally from any 
disease. At the outset, bushes were doubtless killed in 
large numbers, as sometimes happens at*^ the present day, 
by the root diseases which are often prevalent in new 
clearings ; but, in that era, “ poisonous roots,” “ slab rock,” 
“ wet feet,” and “ environmental conditions ” were considered 
a sufdcient explanation of their demise,—labour-saving views 
to which some, mistaking the particular for the general, 
would have us return. 

Watt and Mann, in their summary of the diseases of 
the tea bush published in 1903, were able to describe only 
a dozen diseases, though they stated that diseases appeared 
to be growing in number and in virulence every season. 
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In tlie present work, some sixty diseases are enumerated,— 
a large increase, but not an alarming one wken it is remembered 
tbat tke investigation of tbe diseases of tea on tbe spot 
has been almost entirely subsequent to the pubhcation of 
Watt and Mann’s book, and that part of the apparent 
increase is due to the closer investigation of the old diseases 
and the consequent recognition of different diseases which 
were formerly grouped together under one name. 

The conditions under which tea is usually grown do not 
unduly favour disease. As it is kept pruned down, the bushes 
are not subject to a permanently high humidity, while the 
periodic pruning, though it may, on occasion, induce con¬ 
sequences which are undesirable from the point of view of 
plant pathology, affords an opportunity of getting rid of 
various diseases. The systematic manuring which is now 
generally practised also assists in keeping disease in check. 

Nevertheless, opinions are not lacking that, as the tea 
bush grows older, diseases are becoming more prevalent; 
and at the suggestion of several correspondents, the present 
work has been written, in order that the planter may recognise 
the diseases which have been recorded, and may take steps 
to control them when they appear or to lessen the probability 
of their occurrence. 

A preliminary chapter on fungi in general has been 
included, by request, in order to furnish explanations of 
the technical terms employed in the descriptions of diseases. 
It is to be regarded as a running glossary, not as a complete 
accotmt of the classification of fungi. The arrangement 
adopted is merely that which promised to be most intelligible 
to the layman, and is not intended to express any views on 
the evolution of fungi. 
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CHAPTER I 

THE CLASSIFICATION OP FUNGI 

Fungi are plants wkicli differ from flowering plants, ferns, 
mosses, and algae, in that tiiey do not possess the green 
colouring matter known as chlorophyll. In consequence, 
they are unable to build up their food from the carbon 
dioxide of the air, and must obtain it from other plants or 
from animals. Some fungi grow on, or in, and obtain their 
food from, living plants; these are known as jparasitic 
fungi. Others grow and feed on dead plants, fallen timber, 
or other vegetable debris, and are known as saprophytic 
fungi. This division is not a rigid one. Some fungi are 
always parasitic, others are always saprophytic. But there 
are very many fungi which, though, as a rie, saprophytic, 
can under certain circumstances become parasitic ; these 
are classed as facultative parasites. Many of the fungi which 
cause disease on tropical plantations belong to this last- 
named class ; after beginning life saprophytically on dead 
stumps or fallen timber, they attack the cultivated plants. 
The plant on which a fungus grows is said to be its host ,— 
a somewhaij illogical extension of the customary meaning 
of that term. 

As in the flowering plants, a fungus consists of a vegetative 
part {i.e. a part devoted to the acquisition of food) and a 
reproductive part. The vegetative part consists of very 
fine filaments or threads which are known as hyphae. A 
hypJia (Greek, hyphe, a web) is a hollow cyhndrical tube, 
containing protoplasm, and divided at intervals by cross 
partitions, septa (Latin, septum, a wall). The average 
diameter of a fungus hypha is about one five-thousandth 
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part of an incli.* A lij’pha one ttvo-thousandtli pai 
an inch in diameter would be very large, while one 
thousandth part of an inch in diameter would be 
digious. It wall he evident, therefore, that, in gen 
single hA’phae are invisible to the naked eye. It is 
when they are aggregated into sheets or strands that; 
become visible without a microscope. A collectioa 
hyphae belonging to one individual fungus, whether run 
separately or united into strands, is known as the myce 



(Gr., mykes, a fungus) of the fmagus (Fig. 1). The myce 
is the vegetative part of a fungus. 

Hyphae may vary in colour, but their simple strm 
does not permit of much variation in shape. Conseque 
it is not possible, in general, to identify a fungus by ir 
of its hyphae only. In some groups the hyphae ex 
pecuhar characters which allow them to be classifie 
belonging to particular families, as, for example, the svel 
on the hyphae of EoseUinia (Fig. 1), and the clamp coi 
tions of the Basidwmycetae (Fig. 1), but these distinguie 
features do not difierentiate between species. On the * 
hand, the a^regate of hyphae belonging to a furig 

^ The unit of microscopical measuremeat is the one-thoosaadtli part of s 
metre, that is, about one twen^-five-thousandth part of aa inch. This is c 
micron, and is denoted by the Greek letter mu (pt). Thus the average diaiaet 
fujigus hypha is about 5 jtu 
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its mycelium—^may assume forms which, are pecnliax* to 
hhe species, and so enable a mycologist to identify a diBeasc 
■when the fructihcation is not present. 

The mycehum of a fungus permeates the part of tlie 
plant or the substance on which it is feeding, its h-3yphac 
penetrating into the tissues and gradually consuming tJiein. 
In some instances, especially in the case of sapropLytic 
species, masses of mycelium in strands or sheets are also 
produced externally over 
leaves, or in the soil. In 
other cases the mycelium 
is entirely confined within 
Lire decaying tissues, and 
only approaches the sur¬ 
face in order to produce 
iLs fructification. The lat¬ 
ter is especially the case 
with strictly parasitic 
f xxngi which attack leaves, 
tliough even among these 
tire mildews form a white 
external mycelium. 

In some species of 
fungi the external my- 
c elium forms definite 
cords, enclosed in a tough rind or cortex. Such, cords 
are called rMzomorphs (G., rhiza, a root; morphe, shape). 
The rhizomorphs of the Honey Mushroom resemble black 
leather boot-laces. Again, some species form closely com¬ 
pacted balls of hyphae, with thickened walls, enclosed in 
a black or brown cortex, which become free from the rest 
of the mycelium. These balls are known as sclerotia ((>., 
sicleros, hard). The sclerotia found in the rice plant are 
about the size of a pin’s head or less, while the black sclerotia 
found in white ants’ nests may be as large as a hen’s egg. 
These sclerotia are specialised parts of the mycelium whic-.h 
enable it to survive a period of drought. When placed in 
a damp situation they develop either a new mycelium or 
the fructification of the fungus. 


the rotting wood or decaying 



Fro. 2 ,—Sclerotium (Mylitta) ligulatiim, x |; 
found on up-country tea estates in. Ccyloru 
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11 Ki’KOlMM IMN 

Fungi do not. produco TltfV .nv |n..|.aLMi...i l.v 

spores. The seed of a fh'Woriiig plain i^- a lii-.'lilv 
structure, genenilly difTerniiial.-d into x-cd .,,.,1'.. M-.-diin:.. 
leaves, and a rudituenlni’N' >Iioot and rtmi. A tungU'. .'po/i. 
on the otiier liand, is iu<*i'ely a >[th<Ti<’a!. oval, oi I'ltiicjaii'i! 
case, witli a thin wall, filled v\iili protopli-m. It in.iv he 
divided up hy cross parlili'ni'' (■'•‘pia), wld' h piniiaiily j-tTVo 
to Iccep the wall rigid, iml il doi'> not fxhiiiit any dilion n! i.i 
tion c.oniparahh' to tlnit ot a M’i'd. \\ hon a ^porc nn'ot . 
with favourable conditio! i.N it I’cnninatcx bv i.'!o«in'„- out a 
hypha whicli develops into a inyt'i'liiiiit. 



FlU. Forms of nporcH. I, /•‘'wson , ’J, * - h-.m, * 

t/ho lower .sjM*rf j4crmiiiJitirijr ; -f, Hunt, i. /r . //.y. 

brofUfif’,, X 4D0 ; Murmi/hrmift >thi, *#, /V r ?.F, , 

Macron[Htrinm rrnHmnifu% .Vwt, >». f Vrr77irir<, Iptf 

Fungus spores are, in general, very niintite. Spoiew of 
the common moulds wJiieli d!*velop on lioot.H. etc., are almni 
4 ^ in diameter. Spores <*f agarhs {toat|st«i(itx) average 
about 8 g. But some spores are up f«i Hto /< long. *l iiev 
are usually producetl it! large ntunbers, and in the 10*^0 of 
some fungi they form miiHses of while, or lirown. or libn h 
powder. As a rule they are readily disper'^efl by the wind, 
washed away by rjiin, or ermveyeil frotn plaee to plate 
adhering to insects, ut)ittial.H, ete. 

Fungi are classified ueeortling to the nmnner in width 
the spores are produ<-ed, jintl the shape aial t-idtuir of the 
spores. 
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Hyphomycetae 


In tlie simplest form of reproduction a li 3 rp]ia bears a 
branch, from which spores are budded off at the apex or 
along the sides. In general, these branches stand erect. 
In some species a single spore is produced at the apex, and 
after that has fallen the branch grows further and develops 


another; in other species 
succession at the apex, so 
that they stand in chains. 
These spores, which are 
borne free, i.e. not in a case 
or receptacle, are known as 
conidia, and the branch 
which bears them is called 
a conidiophore (G., Jconis, 
dust; pJioreo, I carry). If 
the mycelium of the fungus 
is internal, i.e. within a 
leaf, stem, etc., the conidio- 
phores burst through the 
outer tissues of the host 
plant and emerge into the 
air before producing con¬ 
idia. They often stand 
side by side in large num- 


the spores are produced in 



bers, covering the surface 
of the host with a velvety 
pile. 


Fig. 4.—Conidiophores and conidia. 1, 
Hebninikosporium Heveae, x 300 ; 2, Oidiu7)i, 
X 250 ; 3, Penicillium, x 250 ; 4, Aspergillus, 
X 250. 


Conidiophores may be 

simple, i.e. unbranched, or may bear lateral branches in 
whorls, after the manner of the cotton tree, or may 


divide into branches which again divide until a bushy head 
results. Some are inflated at the apex and bear chains of 
conidia all over the swelling. Though the structure is 


relatively simple, there is a bewildering variety of form, 
all possible methods of branching being represented. 

The fungi of this class constitute what are usually known as 


“ moulds.” They are divided into genera (groups of species), 
according to the shape and mode of branching of the conidio¬ 
phore and the shape, colour, and arrangement of the conidia. 
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HIM'. 


lUhtfluthospofimti lias a simple coiikliopliore Avkieli bears 
> 0 ]>tate ciaiidia .'^ingly at the apex: some species of Hd- 
ntiH^hitsporiutti are parasitic. Oidiwn has a simple coiiidio- 
pliore wliieli l iears an apical eliain of conidia. In Pen iciUiian 
tlie conidiopliore branches towards the apex, tlie branches 
standing jiiore or less parallel to one another, and producing 
chains of conidia. In Cercosporelh (Fig. 15) the conidic)-" 
pliore branches repeatedly, and each branch bears a long, 
septate eonidiiim. The conidiopliore of Aspergillus ter¬ 
minates in a spherical head which bears chains of conidia 
all over it, only one row being shown in the figure. Peni¬ 
cillin in and Aspergillus include the common green aad. 



Fill, 5.—1, St lib inn nan urn, x50; 2, Oonidiophores and conidia of Stilbum nanuiti 
(diagn\raniatie), x 3r)0; 3, DidymostUbe Coffeae., x 50; 4, conidia of same, 
X tKk> ; 5, hea<l of same, x 500. 


yellow moulds whicli develop on boots, etc., during wet 
weather. 

In certain forms whicli belong to this group the individual 
conidiophores, instead of remaining separate, unite to forim 
a column, or stalk, and separate again at the apex to produce 
conidia. Stilbum and Didymosiilbe have a cylindrical stalk 
and a globose head, which is formed hy the separated conidio¬ 
phores and their conidia. 


Melanconiaceae 

In the foregoing class the conidiophore with its conidia, 
Le. the reproductive part of the fungus, projects into th.e 
air, and is exposed to the ^dcissitudes of the weatter and. 
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3 of insects at all stages of development. Thus, 
-liis method of spore formation ensures a rapid 
a of the conidia by wind, etc., it lacks one import- 
■viz. the protection of the spores until they are 
I'liis is secured in the next class, the Melanconiaceae, 
wing manner: 

rxgus, in general, hves entirely within the host 
Len it is about to produce spores it forms an inter¬ 
ns of mycelium, a stroma (G., stroma, a mattress), 
"the surface of the host,—for example, beneath tbe 
a leaf. On the outer side of this stroma short 
:s, basidia (L., basidium, a small pedestal), are 
and at the apex of each basidium a spore, or a 
spores, is 
As the 
at of the 
ivances, 
rmis is 
ntwards 
mately 
rid the 
ores are 

©d, USU- Fio. G.— C’ollelotrichum Caimlliae, section through an 
X* less in acervulus, showing setae and conidia. x 350. 

pustule. 

bificationis called an acervulus (L., acervus, a heap). 

group belongs Gloeosporium. In one species, 
m alborubrum, which is parasitic on Hevea, the 
?ra pink or white masses of spores. When the 
>f a Gloeosporium is surrounded by bristles, or 
ta, a bristle), it becomes a Golletotrichum. Many 
secies of Gloeosporium are merely acervuli of 
’,071 which have not developed setae. In both 
a, the spores adhere to one another and form 
'king mass, which probably persists until the 
d-ispersed by rain or carried away adhering to 
lecies of both genera are responsible for a large 
>lant diseases, including many fruit rots. 

Tip derives its name from one of the earliest 
ra, in which the exposed spores appear as masses 
wder (G., melas, black ; konis, dust). 
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TJiosc upores arc tusually known us conidiu, no special 
term liaving lanm adopted for them. 

Si’HAKROPSIDKAK 

This class exhibits a further advance in the method of 
protection of the spores. Wlum the p<*riod of fructification 
arrives, some of the liyphue of the fungus are int<u\voven 
and fused together to form a definit<i hollow structure in 
whicli the spores are produced. I’his is most generally 
pear-shaped (pyriform), or globose^ with a conical apex. 
I'he wall of t-liis recepta<h‘, bears closely packed basidia on 
its inner side, and 8])ores are pr(Miuc',ed on thes(‘, as in the 
Melanamiacaae. The fructifi(uition dilTtirs from that, of the 
latter group in that the basidia and s])orP8 are {)roducc<l in 
a closed receptacle, whereas in t he Mdtitmmutmie tlujy are 
produced on an indefinite stroma, which is covered by the 
tissues of the host. 

This fnuitification is known as a fyvmlmm {(!., jnjkyioH, 
compact), and its spores should Im*. called pyc-nospores. 
The wall of the pycnidium may be black m brightly coloured, 
yellow, red, etc. The apex of the pyc.nidium is usually 
perforated by a small pore when mature, anti the apical 
part is called the ostioluni (L., oKliwn, a dot)r). 'i’he spores 
when ripe are extrudetl through the ostiolum. 

When tlie mycelium of a fungus is wholly internal its 
pycnidia may be built up entirely within the tissues of the 
host plant, only the ostiolum breaking through the surface. 
Such pycnidia are said to l)o immersed. In otlier species 
the pycnidia may partly protmde from the host when 
mature, or they may be superficial, i.e. built up from the 
beginning on the surface of the host. The pycnidia may 
be separate from one another, or may be united by a compact 
inass of fungus tissue. In the latter esase the mass of fungus 
tissue is known m a Btroma. 

To ^is ^up belong the genera Phoma, PhylhBtiota, and 
Diphdia. Pko^ and PkyUodicta have minute pycnidia 
containing continuous (»>. jaot divided or septate) spores, 
which ^ur on stems and leaves of living plants; the 
distinction between them is somewhat arbitrary. DijAtdia 
bo- black, oval i^res with a median septum (Fig. 8); if 
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the pycnidia are di.siinci tin* species is ihittitiiiii. Km if 
they are united iut(» a slnutui if heeotues /h»/r//jK/(/<hw/ei. 
Here, again, the distinetiun is an arhitrnrv nne. as I lie same 
fungus may occur in both forms, ns is flu* rase willi lUihifu 
diphdui Theohronuir, wfiii'h causes root disease in feu and 
Die-back in rubber. Murrophotnd ff/nrohi also belongs li* 
this class; it has the same sf riief are as a i'ittnutt, bnf 
its spores are tuucli larger 
(Fig. 7). 

PeMalozzid palmarn/n , 
another memlrer of eitlier 
this group or the MeUtn- 
coniacacW; differs from the 
foregoing in the sfiape of 
its spores. These are 
spindle-shaped, with a 
short stalk at the basal 
end and three filaments, 
or setae, at th<^ apex ; t hey k..*, 7, M.,r,a,,,, j.,, o.....„i. 

are divided by four itohs « u..^ i<ii 

walls and are consequently 

five-celled, the three middle cells being ilark coloured and 
the terminal cells hyaline (Fig. ti). 



VvmmMYvmAK 

In this class of fungi the metluHl of forimdion and 
protection of the spores attains its higln*st develotimetit. 
The fnictification in external aiqwiiranee resmiibles a 
pycnidiuni, and like the latter it may Iw* iitiiiiers«'d, or 
superfi(;ial, or emhedtleil in a stroma. Hut ititermdiy d w 
quite different. It is not liimd with ba.sidia. bin from i|ie 
wall there arise elongate! closed cidls which art' kmtwii <»« 
asd (Q., (mkm, a wine-skin). The most general shaiw* of an 
a^cus is that shown In Fig. 8, wdiieh is i*alied elavate, bni 
they ma,y be ellipsoidal or iqdierieal. The asciis is at lira 
filled with protoplasm, from which « immis*r «d siaircH 
(^^ores), usually eight, are formed. In some «|ie* ies 
slender filamcnta, paraphywH {(!., la'side; 

growth), arise with the awi from the wall of the true! Hi. a 
tion. This type of fnictification ia known as a fnnfkrrtHm 
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(d., peri, uhout ; l/idr, a <'as«*. jin old tiTiii for an asciis), 
is usually a ])yril'onn <»r sjdicrii al rcccptacic. i-loscd cxccj, 
tliu apex, wIku'c IIic wall is pcrforalcii by a pore (osHolii 
WJicn till' ascosporcs arc inafuri* tin* asci either rupture 
their apii'cs or (leiiijuesee. and the spttres arc <>xlru 
through the ost ioluni. 

To this class helong the nunierous species of Xift 
some of which arc parasifh-. though many whii-h have } 
regarded as the cause of disease are merely saprophv 
the perilhecia are usually superluial and brightly colon 



Kkj. H, I, yrrlritt i *4 

and the twa^osporcH are tranH|>arpnt (hyaline) and divi 
tranavereely by a septum. In HtutfUmin (Fig. 48) 
peritheeia are superficial, lilack, and brittle (^•a^h<)na<^e« 
and the ascosporea are dark brown or black, and continia 
(not septate). In (Suitfmrditi Thntv tlie ja»ritliecia 
emlredded in the tissue of the tea leaf, and in Demudm 
n^kdua they are similarly enilaHldwl in the cortex of 
tea stem. Aglampora nmlmin has carbonweous perith* 
which are einnalded in tea st<*nw, the ostiola projecting; 
black thorns ; its asc^|K>res are lor^ and have up to cTe 
septa. In U$ttdim Txmata the peritheeia are entlieddec 
a black, brittle stroma, forming the well-known crust- 
£mctifica1ion (Pig. 53). 


i •> ' 
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In the foregoing sectiotjs four of fmigi. liiflfi 

entiated by tlie charncter of t he fru.-tifinition and tfre l^.•tllod 
of formation of tJui Hpores, fiave Ihmui briefly deHenbed, «>n 
first considerations, they apjiear to be elasHes as I a~* 

birds, and beasts, and fishes, and so they were llioiiglit to 
be when inyi'ology was first stiulied. Hut it is now Kiiottn 
that the species in tliese difTt‘nint c-lasses d«» not necessarily 
constitute separate entities, but tliat a species in one class 
may be merely a form, or stage, of a spi'cies in another clas**, 
This is sometimes found a difltciilt idea b* grasp, beiause it 
is so different from everyilay exjierieiiee based on flowering 
plants. If one sows the seeds of a rose, be d«M*H not expect 
them to produce liluis. Hut if one sow.s the spitres of a 
Nectria, which is a Py^euomycel^^ it is almost lerlain that 
the first product will be a Ilyphomycete «if some kind. 

Restricting our view to the four elasses alreailv 
mentioned, tlu^ Pi/renomi/riiar ari' reganled as the highe**! 
type of fructifii’ution. Any spec’ies of this elass, c.f/, a 
Nectria, is known as the (M'l’fiut stagi* of that parin ulai 
fungus. If the ascosjiores of that fungus are sown in a 
proper medium they may give risif to eonhliophores and 
conidia, or acervuli, or pyeiikiia, Indore finally repiodm ing 
the perithccia or ascigerous stage. Tliesi' earli»*r forins-*" 
Hyfhomycelae, Mvianconiamte, arnl iv<psa/i#icare 

known as imjierfect stagiw. 

A “ perfect ” fungus may have one or more " imperfect 
stages, that is, a perithei-ial fungus, a NpfwrrUn. may have 
a stage in which it appears as a Pfioma, anot her in whteb it 
is a Glomsporium, aiut yet another in which it is a Hyjdm 
mycete. Theoretically, every peril hcejal fungus (I’vreim 
mycete) should have one or more imnerfeet stages: ami, 
conversely, every imperfect fttngus siiould la» a stage ot 
some perfect (peritlietual) fungus, Vr^ry inattv of these 
related stages have I>een discovereil, hut tliere are also many 
species which have never h<»en known t<» pnxluee im»re 
than one stage. It is proliahle that these latter fungi have 
lost the power of produeing other stages, 

This occuirence of several forms in the same sjmies is 
known as polymorphism. In studying a parasitie fiingns it 
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is usually tu'cussary t<* iisccrluiii iukIm' wliai ■lin*'nuii f.uiio 
it appoars, or, iii <tllu*r wnnls, to iisi’ortaiu tiu* itt'" 
of the fungus. 

“ Im[)erfoc1 ” foriiis of frud ifiiiilioii UfUaliy piniiuri' 
short-lived spores, which .serve to propagate a tungiis i.ipiiily 
under favourahh^ conditions. I lu* sp(U'<‘.s of the pciilh«'< ial 
stage, aseospores, an^ geinu'aliy tn«*re resistant to desi*cation 
and <;oId, and henc<“ enable a "fungii.s to ,survi\<‘ unfa^our.ilile 
conditions. ('onsei|Uently. in temperate (limati's ronidia 
are often known as simitner spores, am! aseospores as uinter 
spores. 

|)lSCO,MY( KTAK 

Though the elaswH already •leserila’d in« !ui|e a large 
proportion of fl»^ parasitic fungi, tln-re are several .*thei 

eiasses wliieh do not fall into 
Kl\ f i “rrangeiiieiit out lined, hut 

f'Vrtirfrtii, —must lie eonsidereil separately. 
V ^ The />mo»if/i’i/tie are often 

^ known as «ut» fungi, fnun the 

^ shape of t iM* frilt t ifirat iott, 

V whieh in many .species of this 

(J 3 elass resenihles a eu{». Soine 

Q are stalked and shaptsi like a 

1 1 wine • glass, others are sessile 

I {i,e. nut stalked) and clip 
1 sha{sHi, while olhem. again, are 

I inure widely ujh*h ami wetuhi 

y lie Inure iipprupriately likentsi 

y f« a saucer. The cimeavity is 

Km. i*mu, «s.sr»i with asl i and paraphvws 

mm t % Pisfm llfirICTO liy mill*.,, 

fwining an inner layer't« the 
eiip ill the tnure eunea\'e hirms, 
or almost iUling the t»vi(y. so that the iipfier siirfaie ia 
flat, in the shallower forma. As a rule, each asi iis cuntains 
e%ht ippores. 

This class resembles the Pjremmmittr in tlnit the spores 
are contained in asci, but difmrs in having the fructificatiun 
widely o]^n. 

A. curious merited of ejection of the sisirea may lie easily 
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(tl).som‘(l in lli(‘ hirgnr sporics l>ol(»ii^inj' l<» tlii.H cLimh. A 
ah<*riifioii in tin' linniiditv (or Inmpfruttin*) of tin* 
surrounding uir cnusos fin* friK'firu’ulion to t*j«‘ct its spores 
in H \vliit(‘ < lou(l. 'I’luH can he iin!ucc<l hy hrcjilliiug on 
tin* fruclin<‘ation, <tr soiuctiiucs hy lucn'ly hundliug it ; 
vvliih* if tin* spccitucns an* kept for Home time in u (-lost'd 
receptacle, they will “ pulT ” when it is opened, 

species of this cla.ss have yet, ln'en found to he parasitic 
on tea, ruhher, or coconuts, hut a somewhat aherrani genus, 
KiwisruH, su^iplies a .species, KjottsettH Tln'ulninii<tf\ which is 
parasit ic cm cacao. 

lhlY(‘«t.MVCKTAt*; 

This c'lassitn-ludes the genus l^fiiffophthitra, which furnishes 
some of the mo.st serious parasites of tropic’al cidtivations, 
more ('specially of ruhher, cacao, and cccccmiits. In tc'tuperate 
climate’s, l^/iiflophtlunti is commonly regarded as attacking 
plants which liuve comparatively soft tissues, and one 
species is w«*il ktnnvn as the cause* of the most destructive 
disc!ase of potatoi's : hut in the tropics that g<*tn*ralisation 
does not hold go<*d, and spc’cies of rhytupfitliom then^ attack 
stems which have relativc'ly luird tissues. 

The hyphae of a PfnitniMIumi arc^ usually stcuit and 
have few sejita ; tin* myct'iium perunmtc’s the tissues of 
the host plant and 
appears as a white* 
covering on the e,\ 
terior. This my¬ 
celium gives rise to 
hnuicheil HjHnutKjio- 
plnm'H (often called 
c o n i d i o p h o r e s), 
which heutr a Hjmr~ 
nuffinm {(L, HjHmi, 
a .Heed ; antjrmu a 
receptacle) at. f he* 
end of eacli hranch, 

I'he sporangia are 
usually ova! with 
These sporangia fall off, after the manner of conidia, and, 
if they fall into water, their contents divide up into a 



Fki, Ifi- -I, Kprrttiiiiiii- ttf - IliU 

a prominent papilla at the apex. 





14 


MiAr. 


DISKASKS OK TIIK TKA lU^SlI 

number of small mas.s<‘s of proioplasrii. carli furnisiicil 
with two slender threads or cilia; these masses (»f }»r(tii». 
plasm are known as zoosporra. The papilla at the apex (»f 
the sporangium then dissolves or bursts, and the /.oospores 
emerge and swim about irt the water by tueans of tlieir 
cilia. After some time they rotind off. atapiin* a cel! wall, 
and subsequently germinate by growing out a hypha. 'rims, 
it is essential, for the regular (hwelopment of a PhiftophtlHna. 
that the sporangia should fall into water. Hcnvever. a mere 
film of water on a leaf or stem is (juite siillicient. and an 
attack of a Phylophtliora discuise may follow a sui i-ession 
of heavy dews. As is well known, attacks of PhufitphOturn 
on rubber and cacao are. largely «lependent upon weather 
conditions. 

It will be noted that a Kporangiutn is a •■ell which is 
produced in the same way as a eonidiutn, but in whi<h 
tlie contents divide into a nmnber t>f .spores, whi«-h are 
set free by the rupitmt of the sporangitijn wall. A 
zoospore is a spore wliieh is able to tnove nliout under its 
own power. 

In some instant-es, instead of sp«>rangia, spherical spores 
are produced which do not form zcwwpores, but presunudrly 
germinate by the prmiuction of a hyplia. Thew spores are 
known as resting conidia. 

In addition to the mctlKal tlescribmi, Pht/lovlitlumt alwi 
produces spores by a sexual proi'css, t.e, hy the fusion of tin* 
contents of two specially differentiatwl structures, tfne of 
these, which is known as the egg-eell, or imfotmiw, is n 
spherical swelling formed like a eonidium at tlbe apex of a 
hypha. The other, known as the antheridium, usually rises 
from the same h)qpha as the oogonium, and l)ecomps closely 
applied to the latter. A short tulre is then pushed out froin 
the antheridium into the oogonium, and the contents of 
the former pass through the tul>e and hise with the eonlenls 
of the latter. In consequence of this fusion, the cs»goniutn 
is fertilised and becomes an oospore. The oesqmre sub- 
sequentiy gemunates by forming zoospores or by gwrwing 
out a hypha. 

Oospores are usually thick-wallcd, and eonstitute reating 
spores which carry the fungus through seasons unfavourable 
to its growth. The sporangia, with their zoospores, on the 
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other luntd, Kervt' to prftpagate the fiiogu.H rapidly <luritif^ 
wet w<*ath«‘r. 

In Pliiilophthoro FnlH-ri .Mauhl., wliic-h j-uhhch «'ariker 
and pod disease of rubber uful <wao, o<»sp«»r«*s have no! yet 
been ((bserved. In Phijtophthorn Mmdii Mt lbie. vvhi« h causes 
Blaek ThreacI aiul pod diseas<‘ of rubber, the hypha whi« h 
bears the oogonium grows through the antheridiuni. so that 
the empty antheridium i.s left surrounding the stalk of the 
fertilised oospr>re. 


BaSIIUO.MY* KTAK 

This elass ineludes the |>lntdH which ar«^ tlie more gejierally 
recognistnl as fungi by the layman, vise, the large fleshy or 
woody bracket fungi (/Vy/wf), atid the laUler known 
toiMlst^iols uiul mushrooms (Afpiri’rarmr). 

The shape of an agiH'ie is typu-ally that id the ciuiimon 
mushroom. The fnu’tifii'atiiin consists id a cap. or piUm 
(L., pilt’ua, a i’ap), on a <efitral stalk. On the uniler surfai-e 
(d the cap. thin vertiiail plates, known as ffilh, radiate from 
the stalk to the margin. 

'I’he gills are covereii with cylimlrii- i*r c-lavafi* cells. 
(floHcly packed togiUher, perpendicular to flu* |ilam‘ td tin* 
gill amt forming a continuons patisaile tissue. Kaeh of 
these e«‘||s bears four slmrt. pr»>jeetioiis, on i*Heh of wbii li a 
Hp»»n* is prodneed. These spec'ial eells are known as /«<.<!»/»«, 
the four projeetions as nlrniitmUt {<•., stvrif/Hiu, a }>rop), 
ami the spores as The surface layiT of 

hasiiiia is known as the. fii/nirninni. It will be noted that 
the term basiditim has alreailv lieen entfdoyefl t«> denote a 
difTerent structure in the Mrlammimvar ■, this is a di‘fect 
in niycologieal noiiien<’lature for whii*h no tme has yet 
prowim'd a satisfiM torv remedy. 

The spores are prisluced fre<* at the etuis of t lie bastrlia, and 
ill that res|a*«i tln^y resemble theconidia (d the liffithmutprUn-. 
There are, however, difTereiU’es in their deviiloimient whii li 
show that the resentblaiu e is only sup(*rficiai. To (ditain the 
spores, the cap should l>e (Uit off and placml, gills down 
wards, on a sluwt rd pajH*r ; in a few hours, a llitck layer of 
spores is depositeil on the paper, inarkeil with the pattern 
of the gills. The colour of the spores may Is? white, red, 
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yellow-l)r()wn, purpli'-hrowii, or <ir in a f«*\v 

green or .slat.o-col(>ur(*<l, <*1c. 

The majority of tlai Atfurirarcar saproidiytic. Armil 
laria fuficijx's cauwis r<iot disease of Anivia, and proliahly 
of tea (Fig. 67). MaruxminH cijHirrinix (Fig. 11), wtiieli has 
an aerial mycelium resembling horse hair, is llie Horse hair 



Blight of tea and rubber in the Ea«t; while one of the 
Thr^ Blights is the mvceUum of Murmnim ptdchpr. 

The P^pori are the most important section of this 
group from the planter’s point of view, os very many of 
them are parasites or facultative parasites. A few of them 
have a central stalk, like an a|^ric, !)ut in the majoritv the 
pileus grows out laterally from the host plant, and is either 
shorjiy stalked, or more generally sessile (dimidiate). In 
the latter case it projects from the host like a bracket, and 
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hciice tlK'Ht* jtn* known hh bnu’knt fiinf?i. I In* lovv<*r 

8urfu<-e of tln^ pilous docs n(»t. in j'cncml, l>cnr j^ills <ir plates, 
but is covered with vcrthul lubes (potrs), elose-set side by 
side, so that on haikin^ at the lower surfiiee oiu* sees a nimtber 
of holes, vurv'ing in size and shape aia’orilinjj; t<» the species. 
The.se pores are lined with a layer of basidia similar to tlu»se 
on the gills of an agaric. The tissue between the layer of 
]>ores and tlu* npjier surface of the pihuis is refiTred to as 
tJie e<»ntext (Plate III.). 

Among t he genera of t he Pnhfixtri are PnlpiHVHn, Fnwrs, 
Pali/stirfuti, and Tramtm. 'I’liese grade into one another stt 
closely that it is dilJieult to <U*« i<|e the limits of each genus. 
Polyjmrm contains fleshy, somewhat soft, species, often of 
great size aiwl irregular in shape, which protliice one layer 
of pores anti then thuay. In Fonu-s the jdleus pr*«luceM 
siK'cessive layt^rs of pores tin the antler surface, so that in 
t)ld examples a st'ction tif the fungus .shows several strata 
t)f ]H>res : in tem(»erat«‘ climates it is customary to consitler 
that one layer td jjores is prttducetl (•very year, but there is 
no doubt that, in the tropics, these layers repre.sent the 
growths during .succt'ssive p(*riods t»f wiM weather, probably 
t»f only a few weeks’ duration. Whether one fimls seventl 
port*, layers in Fouh’h or imt. depends tdiviously on the age 
of the specimtm. Kailing t heir occurrence, tlu* hard bracket 
fimgi are <;lass(a| as Fom'». PotpHtitim includ<*s species of 
the same general form as Poliffutrm and Fimifu, but usually 
thin atul flexible. 

Polijporuit m'mFilfHir (Kig, 03), which eans**s root diw'iisi* 
of tiui, lias a massivi* central stalk, wliile Puhjpomu iuh’rmfttHH 
(Fig. 03), the eaus(' of another tea root dis(‘as«(. is ttsuidiy 
resupinate (t'.c. lies flat on the host plant). Fomm nn 
platmlim (Figs. 01, 02) and Fonn'it (Plate Hi.) 

are typical Fonics, very hard, brackttt-shaped, aial frerjiiently 
with several pore layers. Hut Fomnt luinmm, thoiig!i 
bracket-sliaped, is merely wiaaly, ami seldom ls*ars m(»re 
than one layer of pores (Plato HI.). 

Bometimes these PfUifpori tHa iir without a pilous, in the 
form of a plato, studded with pores, lying flat on the host 
jlant. This is known as a rempmiU'. form (L., rrmpiwitm^ 
ying on one’s back). Many brac'kets of Poltjpttrm or Fomru 
mve a resupinate part running down the surfaro of the 
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host plant from tlu^ ])roj(‘cling Imt mstipiniiti* forms 

also occur, unattiu^hcd to auy bracket- 1 la^^c laltcr n*- 
supinate forms aro classed in tin* gcims I'onri. In soim* 
cases they are known to resiipinatt* forms of of 

Fotnes, Folyporun, elc., hut then* are many \vhi« h apparentIv 
do not exist in any other than the Poriti fi»rm. hen hfun-s 
lignosm friudifies on the under sifle of a ruhlii*r log. it assumes 
a Poria form, hut that is easily reeognis»*<I as being ilie sattie 
as the bracket form of that spec-ies. On the other hand, 
Poria hypobninnca (IMate III.) ami Poria hijintlaliritm (Flafe 
II.) have been found <»nly in the h»rm of flat plates, never 


Fill- ^ |* 

in bracket shape ; consequently, these are legardecl as 1 rue 
Porias. 

A common tropical genus of this class has laiKe hexagonal 
por«9, and has been named Hmtgmia. One spiH'iea, Hm- 
agmia dmopoda, is common on dead hmnehes of rubber 
trees. It is believed to be merely saprophytic. 

In the Mnus Irpex, the hymenium is bonie on pnijec tiug 
teeth on we lower surfing of the pileus. These te<uh, in 
the commoner tropical specie, are usually flatteniai fnuu 
side to side, more or less triangular, and pointed. One 
ve^ common saprophytic species, Irpex fiavue, is yellow, 
thin, but somewhat tough, and usually resupinate with a 
fm pro|ecting (dinudiate) edge: it is coinmon on dead wood. 
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‘ bamboos, etc. Another species, Irpex subvinosus, 

‘**i.xxses a root disease of Tephrosia Candida and tea ; it is 
Ulvie or purple-blue at first, but fades to ashy or fawn- 
‘■oloxired (Fig. 66). 

In many of the Basidiomycetae, the hymenium is a flat 
Invol surface, without gills, pores, or teeth. Such fungi are 
usixia-lly resupinate, and grow along the lower surface of logs, 
'>r* of branches of hving trees, so that the basidia which form 
t lio liymenium point downwards. They appear as thin, 
J'olotxred patches, white, pink, yellow, etc., on the surface 
<»f "blLe host. One genus of this form is Corticium ; Gorticium 
iff^Z-yytonicxdor (Plate II.) is the fungus of Pink Disease, and 
as a thin, pink sheet overlying the bark of tea and 
riii>lber. .In another, Hymenochaete, the fructification is 
iiHiially resupinate, though some species are dimidiate; it 
(»wos its name to the fact that numerous very minute bristles 
(Hotijae) project from the hymenium. 

'il^’Jh.e genus Exohasidium includes species which differ 
completely in appearance from those of most of the preceding 
gc'ixor-a.* They are all strictly parasitic, and usually cause 
Hwtsl lings and distortions of the part of the host which is 
iit Lsiclced. The mycehum lives within the plant tissues, 
juicl t>he fructifications consist of groups of basidia which 
biirs-fc through the epidermis of the host and form a powdery 
To this genus belongs Exobasidium vexans (Fig. 18), 
wliiolx causes Blister Blight of tea, the name of the disease 
being due to the white or red blisters which are produced 
ort tDae leaves and stems. Exobasidium zeylanicum attacks 
RhodLodendron arboreum in Ceylon, and the afiected leaves 
pink or white spherical galls, like small peaches, up 
to a.n inch or more in diameter. Similarly, Exobasidium 
CitZTZ^'momi causes outgrowths resembling stags’ horns on 
(■innnxnon. 

Wlxen the spores of an agaric or a polyporoid fungus are 
miitttxre, they fall down from the hymenium, and are dispersed 
iiw wind. The larger Forms produce millions of spores 

wViicGtx are often deposited as a brown powder on neighbouring 
etc. In many cases they are also deposited on the 
ippoir surface of the pileus, and it is believed that they are 
jortveyed to that position by air currents. 
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rUKlUXAi KAK 

TJk! fungi of thin rlasH, at li'a,**! in «>ni* hiago. ;u<* Kiiiivvn an 
RuhIs- It if< unfortunate* that tin* lat1i*r imim* have 

been a])])lieil in the Kasterii trojtn k 1‘> a eliM'iis**, IJihI Hu.hI 
of tea, which is I'auseii liy an alga. an«l to the «'tTi'( i mi ti>a 
of an iuHfu-t, Scarlet .Mite Jmintti.*). All the 

specicH of this class are strictly parasitic, and many are 
responHihle for Hcrioiis iliseaHes of agri« ulmral i ro|ts, # .«/, 
wheat, barley, beans, etc. No rust fungus has yet been 
found to attaek tea, rubber, or I'oconuts. but, on the other 
hand, the eoifee plutitaliotiM etf ("eyion were ruined by a 
rust fungus, Ilrmilnn m^iUilrix. 

A rust fungus lia.s. in geii«*ral. iliri'e forms, 'riie first of 
these is known as the nrnilmm «»r clusler «up stage (? (»., 
oikuliiim, a little house). This takes tin* form of minute 
cups enibeilded in the leaf or stem. As a rule, tin* cup has 
a white, reeiirveil iruirgin, and a yellow centre wliicli consists 
of chains of spores arising from the bus** of the cii|>. If 
these spores are sown on the projaT host, they givo rjs«* to 
anotJier form, the urnh (I,., arci/n, a blight). In iJiis form 
the myi'eliiim in the hosf plant forms a weft of hypinie 
beneath the ephlemtis, from which aris** short stalks Isniring 
oval or globose spores. The epidermis then ruptures anil 
ex]) 08 eH tlie masses of spores. As the nrt*ilos|^H»res are 
usually brown, the groii|>s of spores (mri, <*.. mm*, a lieap) 
have the appearance of iron rust lieiice the common name 
of these ftfngi. If now the iireilos|a»res are sown, they may 
produce a tliird form, in sori like the nriHlo. Imf nsiiall'v 
dark or black, and with spores wliich vary in shafie iiecording 
to the genus; in some genera the spores nearly resemble 
the uredospore, l»ul in most genera they are variously septate. 
The spor^ of this third form are known as txleulmparm ((f., 
tdetde, an end). 

When the teleutospores germinate they pnsltice a liasttltuni 
which bears minute seconilaiy spores, ' if the laMer infect 
the proper host plant they give nse to a myeeliiim, and the 
cycle anew. 

Any given stage of a rust is, as a rule, confinetl to one 
host plant, or to a few closely related hiwita. A mat on 
coffee, for example, would not lie likely to attai'k tea. There 
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is, .liu\\'<‘v<‘r, the pts-tilinrity tliut (luitiy of nisls 

cimnf'o llicir hosts hir slaf^os. 'I’lu* classifiil oxninph* 

is that of I*iir(ini(i (jraiiiinis, a rust of wlioal ; f h<* aca-iditirii 
sta{<<‘ of 1 his spocios livas on lha Harharry {Itrrhri i>i nthfiiris). 
whila tha nnalo and talautospora stugas occur on ilia wheat 
plant. V'ary many ca.sc's of this pfiatKatuaion, whi<'h is 
known as hataroacisrn {(J., hrJrros, amdhar ; oikon, hoiisa). 
have haan proved to a.xist in tampamta climatas, hut tropi<'ul 
species have not heen investigated in this respect. 






I,K.%K HlHK.V*!;'!* 


In thp •’«««• «*I *1“' tii«j<»rity *4 ruHivrti«*«| ijif 

of A |p»f tli-HCJIHI* IIUIV Ih' Hiiul. with ««( ]l|>>1|fu4. 

tion, to l>p iruliroii. In Hotnoiil, .1 ttin* li iiitm-kx a 

lottf killn or ««v«*r a iiffji, iho 

extontof whifli ia imlnat***! l»y « i liiinijo hi « «»l«»nr «ir 
or IH Honn* tli** {liiiili iiiiiv oti!. Mow 

the Ipttf is tliP fnriory in itlin li tin* iiliini Hiiiniitii* inn’s* flip 
mAi(*rial rtniuin**! for iMiitiliiie nj* hpw in*« uihnI, l•U\ 

(Viimpqiipntiv. tin* initnp<lt»i** pffi*»i »»l a IpoI i* to 

dinunish thp «rpa of f{r*'«‘n tii*»*ii«* avaiUil<lf* for tnrryinjt on 
tiiat work, find wi to iIih tpom* tin* ijiwntiiy of ft«j*| nintpHaJ 
manufapturiHl to u ili'itn*** jirojn«riionfliio to tin* Miitoiiiit of 
leaf area dpatroyptl. Tin* iiltiniai** off***’! j»n»«hn-pi| hy tliii* 
focal ahorta|{P may la* n ilpi’rpasa* m iho ijiiaiility of mpw 
foliage and wcaal, or a gpupral rotarflation of tin* growth of 
the plant. In aonn* dii«*a*r*, 10 * in flip roffpi* Innf dispaia*. 
cauaed by Hnnilrm ttniininst tin* Iphv*** whirli an* alfapked 
by the fungus may fall off ; and ilip |ipri*alip rp|M*tition of 
defoliation may finally tpanlt in tlip dnalh id tW plant. 

The tea planter is perbajM* iimte alert to tiotne the 
occurrence of Wf diaeaam than is the grower of *4her pianta, 
for the very obvioua reaaoti that the tea biiah i* ctiltivated 
for the sake of ita leaf. The leaf is the t roji. lienee a leaf 
dueaae of tea not only afferta the erop at aome future date 
by ita indirect effect on the bush, Init, if it attacks the youM 
leaf, inunediately and dtrecily retltn'es the amount of Iciw 
which can lie u^lised for the maniifaeliire of tea. The liat 
of kaf diseases of tea, ntiw that the aean'hdtghi of local 
mTesttgation has been directed upon the tea liuim, ia rapidly 
portentous dimenabna, but. exeefit for the Kitrter 
sx 
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Blif'ht of Nort hern liuiia, if euniiof be usiid tlinf nnv' of llietn 
is of a cJiurjicter serious en<»ugJi fo airotise genenil iiliirtu. 

1’lie methods which hiive laeen [)ro[)osed for flu* confrol 
of Icjif diseaises of teai jire 

(I ) PliK^king iitul burning dis<*ii8ed leaves. 

(2) Manuring aind geiH'nil cultivation. 

(3) Spniying. 

The first of these triethods is perhajas tlie <jnly direct 
method applu‘al)le to a cultivation in which regular periodic 
spraying with fungicides is considered <*iflu*r impracffcable 
or impolitic ; arul it has been the more readily rceotnmeuded 
in the ease of leaf diseases of U‘a because plmvkiug is alreiwly 
in vogue as the only way of olitaining th«' crop. It has been 
earrierl out w'hore small areas hav«», been laully at tacked, and 
in nurseries, but it has seldom been adopttul on a larjje H<*ale, 
and no e.Htimates of the cost are available. It. is most 
obviftuslv to b<* nu'ornmendeil when the bushes are attacked 
s«>on after pruning. 

Carruthem, in HKK), made some smalbscale ex[H‘riments 
on this point in ('eyion, on an estate at an elevation of 
4(KM) feet. “The Imslies first selected had gone 12 months 
from pruning; they were big healthy hushes with little, if 
any, disease apparent. All leaves with any spot tine to 
fungus or insect were taken off, as it w'as impftssihle tt» in¬ 
struct coolies as to any s{M!eiul blight. A tjuii-k pcMlian 
plucked the leaves, and was closely w^atchtal to see fJiat no 
leaves with any s|K»t were left. The time taken was nearly 
0 minutes per busli, or 10 Imshes imr hour, and about IK» 
leavea were taken from <uich bush.'* “ A si*coml series of 
bushes in a field which hud gone 22 immths frtun pruning 
ward treated in the same way ; the bushes were healthy, 
but the leaves w'cre spottetl, ami a large rpiantity of deail 
leaves were on the ground. In this case the time taken was 
41 minutes to a bush, and nearly 3000 leaves were plucked 
from each bush ; in some cases 00 per cent of the leaves were 
taken off,” 

Watt and Mann record that “ On Tingri (Dibrugarh), 
where a bad attack (of Grey Hlight) has Isren successfully 
dealt with, all pluckers were supplicfl with a second l>ag in 
which blighted leaf was put as they went round the garden, 
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and thin hlight-od leaf wan paid for at the witiie rate an the 
leaf for inaiuifa('tur(% and it eoiihl tln'ii Ite lairiit. Hy a 
somewhat similar method an epidetnh’ attac k was hiireesH- 
fully dealt with on anotJier garden in Dihrngarh recentiy.” 
These authors state, with n*gard to <Irey Itlight : " The otdy 
need is systematic, tind thorough removal c»f the hlighted 
leaves in the spring and burning tliem. If this is left till the 
bushes become seriously irffeetecl in tin* middle of ilie seasem, 
more drastic measures may have to be* ado|>ted if anything 
is to be done at all.” 

Anstead and McRae liave recorded that, in one iimtame. 
in dealing with an outbreak of Brown Blight , 17.2*H) lb. of 
diseased leaves were colleeteci jitid burnt from an area of 
twenty acres in three pickings, while cever tin* whoh* estate 
40,122 lb. of diseased leaves were brought in and Imrnt 
during the course of the year, (’ash payments wi*re made 
per ^iveti weiglit of leaf eollcetetl, and the work was dc»ne by 
special coolies, not by the jiluekers. 

The opinion strongly held in Ceylon that the l■o}ntnon 
leaf diseases of tea are less prevalent where baiancetl miintiring 
and cultivation are systimiatitailly carriwi out is bawd on 
the planting experience of the last twenty years, and a,jij»ears 
to be well founded. Towards the elose of the last eenltirv 
leaf diseases of tea were of general occurttMiciy and Sf> nnieli 
in evidence as to cause <;on»idcrabIe ularin, Imt, at tlie 
present day, though there is always some (In^y Blight and 
Brown Blight to lie found on a tea estate, the damage dtine 
is in tJie majority of cases negligible. The [leriiHl is !««» 
long to permit the sugg^tion that the differenci? in the 
intensity of leaf disetw^ is to be attributed Ut varying 
weather conditions, and there does not appear to l»e any 
escape from the explanation that the diminution of disease 
has oeen brou^t about by the extensive, prai^tirally uni¬ 
versal, adoption of manuru^ and cultivation diirin|; the last 
twenty years. No experimental data on the inmienee of 
different manure in preventing the attack of leaf diseases, 
or in mittiimsiii^ their eff^, can be given, as the only 
differential nmnuiial experiments now in progress in Ceylon 
are carried out on tea of diffemnt jats. It may, however, lie 
noted that the earUer manurii^, atUe 1900, consisted prin* 
cipally of forcing the bushes by nitre^enous manures, and 
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tlie records would appear to show that this favoured the 
development of leaf diseases. In Japan, it is stated, Grey 
Blight is made worse by nitrogenous manuring. 

In India, experience would seem to indicate that the 
commoner leaf and stem diseases can be controlled by 
adequate manuring. The publications of the Indian Tea 
Association state that Brown Blight, Grey Blight, Die-back, 
and Red Rust may be directly traced to deficiencies in the 
soil, and that Die-back and Brown Bhght are diseases of 
weak plants. 

Spraying tea for leaf disease has been frequently advo¬ 
cated but has not been widely adopted. Indeed, it might 
perhaps be said that except in the case of disease in nurseries, 
and in the treatment of Blister Bhght in India, spraying is 
unknown, and reUance is generally placed on the methods 
already described. It must be admitted that, on the average 
tea estate in Ceylon, there are many obstacles in the way of 
spraying, not the least of which is the difficulty of securing 
an adequate supply of water without an excessive expenditure 
of labour. And it is practically impossible to spray effectively 
unpruned tea planted 4 feet by 4 feet. 

A further objection to the general adoption of spraying 
for diseases of tea in any country is based on the fear that 
the fact may be utilised by its competitors in the world’s 
markets to its detriment. The most efiective fungicidal 
sprays are those which contain copper in some form, and if 
such sprays are used there is a possibility that the manu¬ 
factured tea might be thought to contain copper to an 
amount which would be prejudicial to the health of the 
consumer. This question has been investigated in India by 
Annett and Kar, with the following result: 

A certain area of an estate was sprayed with Bordeaux 
mixture. Nine days later the tea was plucked, and 80 
lb. of made tea was manufactured from the sprayed leaf. 
An equal quantity was taken for comparison from the tea 
made from the leaf plucked on an unsprayed area. On 
analysis the tea from the sprayed area was found to contain 
half a grain of copper per lb., while that from the unsprayed 
area contained one-twelfth of a grain of copper per lb. A 
sample of tea bought on the open market was found to con¬ 
tain one-eighth of a grain of copper per lb. As an additional 
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test;, eight teaspeonfuls of spruycti tea were infuneii as in 
the ordinury .h()us(‘h(»l(l iiiefiicxi uf inaking tea, tin* tutai 
amount of Ihjuid being e<|Uiil to the eonletils of eight break 
fast cups. TJie vviiolf^ of this volume eoutained only tMMfg 
grains of copper, an inajipreeiable amount. I'nsprayed lea 
infused in this manner did not show any ropjwr. 'I'he 
amount of copper foumf in sprayed lea is therefore not 
likely to cause any injury to tin? consumer. As the authors 
quoted point out, onliimry foods usually eontain small ipiaii 
tities of copper, which in the case of eocoa may be nearly a 
quarter of a grain per lb. 

It is, however, in dealing with pruned lea that sjtrayiug 
is likely to he most effective, and in sneh ea.si>H theri* is n«» 
danger of any copper being presimt in the manufactured 
article. For stem disejises, sucdi as Fink Disease, or stem 
and leaf disctases, sueli as Black Hot and Hed Bust , spraying 
with Bordeaux mixture is a necessity, hut it should i»‘ «i«<ne 
after the bushes have been pruned, to kill spores or fungus 
filaments on the stem. Home of tJie common leaf dis«*ases. 
e.g. Grey Bliglit, can attack the old wood, and. ctais»*nueiitly. 
after serious outbreaks of leaf disease, tlie bushes should l«e 
sprayed after pruning, Wlietlier spraying uftcT |>runing will 
ever becsome a normal practice of tea cult i vat ion depends 
upon the extent to whicm leaf dimntses of tea increase ; it is 
quite within the hounds of probability. 

Where leaf diseases have been unduly nrevalent prior to 
pruning, the primings should lie burnt. ‘The fungus of (Srey 
Blight in particular, and that of Brown Blight to a lesser 
degree, flourish on dying tea leaves and pnininipi, and provide 
myriads of spotM capable of infecding the new growth. 

In dealing with leaf diseases in tea nurseries the diseasett 
leaves should be collected and burnt, and the plants then 
sprayed with Bordeaux mixture. If the plants are weakened 
by disease in the nursery, they are scarcely likelv to make 
rapid progress when planted out in the fieldf. 

In enumerating tte diseases of tea in the following pages, 
it Jm been considered desirable to attempt a simplification 
of the subject by separating the diseaaes which are primarily 
leaf diseases from those in which the paraaite muaily attacks 
both the leaf and the stem, as in Blister Blight and Hed 
Rust, or in which the fungus develops flnit <m the stem and 
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ravels thence to the leaf, as in the Thread Blights. The 
Li vision, however, is not a rigid one, as both Grey Blight 
-nd Brown Blight, which are generally regarded as leaf 
Liseases, often attack the stem. 

Geey Blight 
{Pestalozzia Theae Sawada) 

This disease has been known to exist on tea in Northern 
-lidia since about 1872, but it was not until 1898 that the 
5a,use of it was determined. In that year Dr. Watt sent 
specimens to Kew, where Massee found that the fungus 
•esponsible for the injury was a species of Pestalozzia. As 
v'as only to be expected, the occurrence of a leaf disease 
>3a the Indian tea estates occasioned great alarm, and Dr. 
^att wrote: “I regard the Grey Blight as very alarming, a 
disease that if not checked may easily reduce the productive- 
xess of gardens by 50 per cent. It might, in fact, convert 
Assam from the prosperous province the planters have made 
■fc to one of extreme distress.” Fortimately, the disease has 
Lot proved so serious as was anticipated, though under cer¬ 
tain conditions it can cause much damage. In considering 
}liese earher reports it has to be remembered that they deal 
vdth the first occiurence of leaf disease on tea, and, in all 
;>robabihty, they relate not to Grey Bhght only, but to a 
lumber of leaf diseases grouped together under one name. 

The characteristic spot of Grey Bhght (Plate I., Fig. 1) 
s irregularly circular or oval, and varies in size from a 
diameter of one centimetre to almost the entire breadth of 
■ylie leaf. It may be situated in the middle of the leaf, or 
extend inwards from the tip or .from the margin. The 
ipper surface is concentrically zoned with pale and dark 
irown, or with pale brown and grey, and is frequently 
joncentrically ridged with slightly elevated ridges. It is 
jovered with minute black points, the fructifications of 
;lxe fungus, which are also arranged more or less in 
joncentric circles. The spot is at first surrounded by a 
larrow greenish - yellow zone, or sometimes by a narrow 
purple zone. On the under surface the spot is greyish brown, 
'ess evidently zoned, or not zoned at aU. When old the 
>atch becomes grey or greyish white, hence the name Grey 
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Blight, l)ut this njtpcarunci* may <M'«'iir in several other leaf 
diseases and is not eonlinerl to that eaused l»y l*is/fihizzttt. 
Tlie very young, small spots are at first yellow or greenish 
yellow anotlnu' feature which is shared hy either diseases. 

Though the spot as descriheel aluive iTialiles the ohserver 
to classify his diseas<‘ as (Irey lilight without any possihilily 
of a mistake, very many e-uHes eieeiir in wliieh this i harai-ler 
istic spot is not produced. 'I'he tdTeete'd leavc.s may I tear 
spots which are uniformly eolonred red brown at first. an«l 
grey or wJiite w'hen old, without any truci* of /.onation. and 
the black fructifications of tlie fungus tnay he sealt<‘red 
irregularly over the. surfaee of the spot. In stn li cases only 
a microscopical (iXiimination of tfie spon'sean deedfle wla'ther 
the disease is (Jrey Blight or not. 

In its most general mode <»f eu-etirnmee, (Jrey Blight 
attacks the older leaves of tint tea plant, ami. as the lm,Hh, 
as a rule, is not defoliated by it, the damage which it causes 
is usually regarded lightly. There must, of cmirse, !>«• some 
injury to the hush. On every afTeeled Ituif the li.ssue 
attacked by the fungus, i.a. the whole of the clisi tiltmretl spot, 
is killed, and that part- of the leaf is thereby put out of action 
as regards the manufacture of plant f«H«l, TJiere is therefore 
less food available, and consiHjuetitly tJie antount *»f Husli 
must be reduced. How far this i>perates in reducing the crop 
depends obviously on the mimi)er of leaves nttaekctl. 1‘he 
question is by no means a simple, one, and is eomplieateil 
by factors peculiar.to tea, e.g. tlie periodic pruning. Btif as 
far as is ascertainable from reexirds of yields, ete,, (Jrey 
Blight on the older leaves has little effect on the vitality of 
the tea bush, and hence on the emp. 

The case is otherwise when drey Blight attm.'ks the young 
l^, as it sometimes does. Here the effect on the crop is 
direct and immediately evident. The affected leaf is 
blackened, the patches usually extending from one side of 
the leaf or from the tip. Frequently the loaf is iittaeked 
before it is completely unfold^, and, in eonsequenee of the 
d^th of the affected area on one edge of the leaf, it becomes 
dktorted as it csompietes its expansion. These blackened 
areas are thinner than the healthy part of the expandetl 
leaf and almost membmnous when dry; they frequently 
up as the leaf expands. It is not unusual to tod 

.CM, 


11 


LEAF DLSKASKS 




iIh'sc l»la<-k(‘iu*(l, rugged ureas l>(>rdere<l l)y a norriially-zoned 
(Jrey liliglil spot, tJu^ I'oniH'r liaving been produced when 
the l<‘al' was (piife young and the. nortual .s])ot as it gnwv 
older. 

The («rt‘v iiligltt fungus can grow on other {)aiis of the 
plant besides the leaf. It can oc(;ur on woody sterns, and 
is often <-onimon on ifie young sterns of badly afTrs^ti'd 
bushes, ft sornetiines attacks the erxls of tin*. pluck«‘d 
sh<»ots and kills tlann Itack f<»r a short distance, and thr* 
n‘petition of tliis pr*ocess has brsnr known to result in thc^ 
pntductiorr of a brirsh of rlead shoots at the ends of the young 
liranches. Hernarrl has suggested that, when tin* shoots are 
killed back in this manner, the spores of the furrgus have 
been transferred tt) the shoot by the pluckr'r. The furtgus, 
as far as is known, does not. travel from the leaf ttr th<^ strun 
in the. tissiu’s (»f the plant. Kaeh leaf spot and each stern 
sprrt is tlu‘ n'sult of a separatr* infect ion by s|)or‘es. 

The mycelium of the fungits lives entin*ly within the 
host plant, the only outwanlly visilrle jrart of the fungtts 
beirrg the masses of spores. If the rninutr* black points on 
the affected leaves an* exnrnirred with a lens, tIrr'y will appear 
as pr«»je«iions open at the top, with a whit ish margin r«»und 
the trpenirrg, 'Phe spores ar<» |»r<Hiu(!ed in masses beneath 
the ephierrnis of the leaf, which ruptures when they are 
riju! and is t urtnnl up to fonn a margin round the bhu'k mass 
of spores. The s{>or<*s are unmistakable when sram under 
a mir nrseope. They are narrrrwiy oval, usually with four 
cross widls dividing them into five cells. The three rnhhlle 
cells are dark coloured, and the two terminal cells hyaline. 
The uppermost cell bears three long, hair-like thrmuls, 
arul the lowr»st cell terminates in a short stalk (Fig, 3), 
'I'liere is i’i>nsi<lerahle variation in the length of tire sfsires 
ami tire rlegree of the constrirtion at the septa (cross walls). 

The spores germinate readily, the germination tidie 
originating, as a rule, from one of the, dark cells, 'Phe 
growth of the fungus in a mitrienfc solution cont^tiniiig sugar 
is remarkably rapid, the surfaie of the liquid Ireing covered 
in a few days by a thick, while felt of mye^diitm dotf4*<i 
with minute, Idack heaps of spores. This rapid develop¬ 
ment under artificial conditions leads one to exjMud, that t he 
fungus wouhl prove a more vigorous saprophyte than parasite, 
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i.e. thiit it woiil<l ^,n-(nv hhm'c* hixiniaiillv on tliau i»ii 

living inatnrial; and this is Ixirtu* «»ul Ity its tHfnrn«nc «< in tin- 
field. It develops rapidly <tn d(*a<l hritiiclii's and h-avc,'- af t oa : 
and the leaf spots cainsed hy oilier fungi, r.t/. llrown Hliglil. 
are frequently attacked hy l*vsliiU)zztn. If liealthy leave?^ of 
tea are gathered and placeil in a chwed glas.s di.**!!. tlii*y are 
fairly certain to dc^velop h'sUilinzin as they decaw This 
illustrates the tdaijuily of the spores of tin* /*<x/ohcMo. as 
well as its ability to grow on deml or flying tissues. If 
PeHtahzziu is ever eonsirlerefl a serious ilisease of lea. it will 
bo absolutely necessary to remove all jirimings from tin* 
field, and preferably to burn them. At Tiskhd (India) it 
has liceti found that Pcnialozziti spores are present in ljii‘ air 
in greater number than those of any oflier l•olnmon fungus 
which at tacks t<‘a. 

The occurrcnc^e of (Jrey ifligiit in Imlia has alreaily been 
referred to. In f 'eylon it appears to have been mited in 
1882, but the first mention of it as Urey Blight in that 
country dates from IHIMK Though it ex<’i!*sl some atimition 
when first iliscovercsl, it is not n<»w «'onsi«lerisl a M‘rious 
disease, except when it attacks tin* flush, ami in general 
no preventive measures are undertaken. The prevailing 
opinion of the tea planter is that sinre iiUKlem nutniirtng 
and cultivation have licen arlopted (Jrey Blight has Ia*i f»nie 
negligible. IVaciically the same eonc'lusion has la*en iirriviaj 
at in India; 'rimstall {Qimrffrhf Jmrml nf thr Itulmii Tm 
Assodatim, IfH0, p. 74) writes fhat (Jrey Blight rannot lie 
regarded as a dangerous parasite. 

In Java CIrey Blight was reconleil as a disease of tea 
about the ye^r 11K)6, aiwl, as in other countries, its first 
appearance in quantity gave rise t<» much alarm. The view 
now taken appeant to coincirle with that held in fither 
countries; according to Bernard, (Jrey Blight in Java is 
only serious when it attacks plants already weakeneil hy 
faulty conditions of cuirivatbn or hv other parasites. 

Spescimew has recorded that (Jrey Blight appeared on 
tea in riie Caucasus in 1898, but wfiether it mus«« much 
damage ^ere is not stated. It occurs on tea in Formed, 
where it is regarded as a ^rious disease. 
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Hkown Hmout 

{dollc/idric/iKni (Uuufilidc Mnssci*) 

Hnnvii lilight wan first discovrn'd in (Vylim in IK!H>. 
SpcriinenH of tlm dis<>as<‘d Icavrs \v<‘r<‘ forwardi'd t(» Ki*\v 
and (‘xaniiiH'd by Masscc, vvlio rh'scrilMs! I la* fiingus 

as (Jolhiolrirfnun ('nitii'Hifif. 'I'lu^ disease was sid<l t«» r<‘Si*niblr 
(Jrcy Blight, baf to Im chamf'tr'risad by ilia clioaolab* brown 
cohiur of lha fully davalopcMl spots. 

'riio spots <»f Bniwn Blight ara at firsf yallowish graatJ 
ami somawhat tlifTusa. As timy iaaraast* in si/,<* lhay ba<’oma 
rad-brown or <iark brown, with a yallow graan margin. 
They ara usually not zonatl, but may ba mottlad blackish 
hare and thara (Plata I,, Fig. 2). Whan old, the upper 
Hurfaaa baciumw gray as in (Jray Blight, ami this aliunga 
oftan oaaurs irragularly ovar tha <lisaasa«l uraa, .so that tlia 
spot ill an intaruHMliuta staga is a mixtura of irragulur 
patahas of gray and rad-brown. Tha frm-tifi«’alions oaaur 
as rninuti* lilaak points scaftarail ovar tha spot, often with 
a tamlanay to group thamsalvas along flta veins. Brown 
Blight spots friTpunitly sjiraml inw'urds from flu* margin of 
the leaf, and form a semi-oval patali axtanding along the 
whole of one side and across tha leaf to tha midrib. In tha 
original dasiTifition, tha diseased area was sahl to fall out 
on shaking, leaving a hole in tlm leaf, 'rids does not seam 
to be of ganaral fw-curramte, Init Brown Blight spots do 
appear break up more remlily than those of (fray Blight. 
Bagged broken patches, extemiing from tha margin of the 
leaf, ami consisting of pieces of dead leaf tissue attached to 
the veins, are usually attributable to Brown Blight, 

As in the «•ase of Drey Blight, Brown Blight can attack 
the young leaf, ami it frequently caus«*s considerable dainaga 
on bushes whieh are just coming into bearing, a few months 
after pruning, 'I’he effect is similar to that of (Irey Blight. 
A large area of the leaf, sometimes the whole leaf, turns 
blackish brown or black, and in wet weather is soft ami 
rotten. The dimmswl area may extemi down from the tip 
of the leaf, or in a large patch from one side, or along the 
margin all round the Iwu. 'rhe diseastHl leaves whii h manage 
to complete their expansion are nsnally curlml and distoiicd, 
with thin, black, broken areas where the tissue has la*en 
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killed by the fungus. A .sjx*!! td wel weatliiT during flu* 
dry season apfa'ans (o prodiic-e eomiifions highly favoiirabh' 
to this phas(* of the disc-ase. 

Tlie fnietilieations of the fungus (Fig. U) appear as ntifiute 
black points scattered ovau- botli siirfai es of llie leaf. The.se 
arc really minute* euvith's. tin* spores being produced beneath 
the epidermis, vvliieh split.s when they are ripe. In wet 

wealht’r ihesi* e.virmie a 
small heap of spores, 
which is M.snally pijd<ish. 
but may be l*rowij if the 
leaf is vi*ry wi*t and rot fen. 
or a 1 most white if ap 
proaehing dryness, When 
e.vamiiied tiiierosetipirally 
the K|>ores are fiittnii to be 
hyalim* and cylmdrie w ilh 
out ero.SH walls (^■^g, .’f), 
Mi.xed with the sp«»ri*s are 
nnmeriHisereef, black hairs 
(setae). 'I’he spores are 
soon washed away by the 
rain or disja^rsiHj in other 
wav.H, hut tin* dist'nse ran 
always be hleniifiisl by 
the lihi«'k setae tvhfeli jH‘r* 
sisf ill the rarities in the 
leaf in wJiirh the spores 
were pnsiiireti. 

Brown Blight is known 

Northern and Bouthern Irulia. In Northern Iiulia it is said to 
wadiae^ of weak bushes, and it has also i»een staled that 
Brown Blight, Orey Blight. Ueil RuHt. and Die-haek mav Is^ 
dirwtly trac«I to dehrieneies in the stril, (Hirrent opinion 
in ^ylon classes Bmwn Blight with drey Blight ; t»ut 
wfiile it may m negligible when it is'ciira on the older leaves 

Sr’ 1*^® young leaf more fref|iiently than does 

Urey Ulight, and is for that reason worthy of more sertoiia 
consideration. 

Under the name of “ Maiginal Corrosion,” a leaf disease 
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1. (In^y BHgiit il*t'4uhz A*t ThMnr, 

Si. Brown Blight {fhUrhirirhnm 

3. (krco^mretki Tfmir^ *fO lr;if j««%l ftilly r%j«it4<|**!h 

4. (kr(ump(trtlhi Thm*^^ jiottiiii* i>ij !» rtf j4»»l foll| » 

OareoiqmnlU Tlmi*\ irirgiiUr *44 hM I* »f, 

6. Phmmt thrMa, 

7. Imf, fjirly 

8. HrahW h‘4f, ftilly 

Efirly »Uigi? of BIim U JCof tni a young h af 
10 . BinlWyt! ((Jmmimnt 7’hmnr), 

Fig. iO, iiattirni Un* r»*i44iii«l» 1 ■* « 














IiiiH been (ieHcribed from AsKiim \vhi<^h in .said to be cjiunccJ 
by a combination of the futifd ‘>f f«n‘.y und Brown Blights, 
i.e. by the PrntaU)zzm and OolU'tat rich urn attacking th<^ leaf 
at the .same t ime. Tlie leaf begins to shrivel round t in* e<lg(‘s, 
and the shrivelling increases until the. whole leaf decays : 
the decayed portion is dec'p c.h<M;olate.-br(twn in c(tlour and 
quite brittle. It is said to sf»read fasf<*r thati either (ln‘y 
or Brown Blight. 'I'he description giv<*n would apply ({uite 
well to Brown Blight alone, and the occurrems* of tin* two 
fungi on the same diseased area cannot la* taken to indicate 
that the two are w'orking in conjmu’tion from t he beginning 
of the attack on the leaf. The tea PcHtulozzia flourishes as 
a saprophyte on all dead tissiu’s of the tea bush, and if. is 
most prol)able that in this c-iise it, mendy folbnvs the Browti 
Blight. In (leylon it is not utUHimmon to find PcHtahzzm 
on Brown Blight spots. 

Brown Blight can attaede the gi’(*<m twigs of the t4‘a bush, 
gfmerally on Imshes whi«di an^ m«>re or less unthrifty. 'I’lie 
afTect<‘d twigs hartlen iq> ami become grey. In some i’uses 
the leaves l>econu‘ mottled, atnl the twigs are stunted and 
begin to flower. 

A more serious attack of Brown Blight <in t he stems has 
l«‘en recorded by Tunstall from Northern India uruier the 
name of Die-back {(iUmnumrinni, sp,), fl’he young gre«*n 
sluMds die back and the leaves fall off. As a rule, light, 
brown patches are found on the leaf, 'Plm fungus gains 
an entrance into the shotds through the wounds made by 
the pluckers and spremls downwards wit hin tfu« shoots intt) 
the womly part, of the stem, Hponw are pnslm^ful in 
abundance on the shoota even before, they are dead. If. is 
retmmmended that in ilealing with this l>ie-back all tlead 
and discoloured wo<k1 should be prune<l off, and t in* ilismised 
pruning burnt. 'Phe? bushes should be sprayed immediately 
afterwards with Bordeaux mixture to prevent the gernuna- 
tion of the spores of the fungus on the fresh pruning cuts, 
and the spraying should he rejwatol ten days later. 'Phis 
Die-back is said to l)e directly traceable to defhdeneies in 
the soil. 
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BiHD’h-KVK Sl’OT 
{(Jmmporii T/icar. linnla c(<- Haiiii) 

Tiiis leaf disouHe Ih quile (•<»nut»»n, ItuI lln* .npots riUiHfil 
by it are Hinall and do not iiltract attention. It oriur.H 
usually on the older leav<‘H an<l ibie.s very little dauinfce, 
but it has been known on a few oceasions to attaek the 
flush. Originally <leH<Tibed from .lava, it is now known ti> 
occur in Ceylon, and has been recently recorded from I Julia. 

The spots (Plate 1., Fig. 10) are <-ireular, at first |>ur|de* 
red, with an indefinite, yellow-green border. Hie centre 
becomes sunken below' tlie surface of the leaf. Wfieji fully 
developed, they are white, surrounded by a narrow piirjib' ri*«l 
ring, fn general the spots are regularly eireular and not 
more than 2 or millimet res in dianieter. 

The fructifications ap[>ear as tninuti' black jioints in t he 
centre of the spot. Kadi of tliesi* points is a cluster of 
erect stalks (conidiophores) which la'ar long, e.\trctiiely thin 
spores (conidia) (Fig. li). 

In India the (!entre of the spot often falls out, leaving a 
clean-cut circular hole. 


Ckiu'ohi’ohku.a thkah Petch 

This disease was first observeri in (Vylon in IfHMI. It 
occurred then on plants in a nursery about eight, months olrl, 
esjpecially in l>eds whiidi had not fieen sluuhsd. 'f'he plants 
which were attacked shed all their leaves. Heeently it 
has occurred on several up-eountry estates on old t«a and 
has caused considerable damage. Its ap^marance is largely 
governed by weather conditions ; it usually appears during 
the monsoon rains, and stops when the rains cease. 

The effect on the tea leaf is very variable, the appearance 
of the diseased leaves varying according to the sjpi of the 
leaf. On the young leaf (flush) it causes minute, more or 
less circular, sodden-looking black or black-brown spots 
(Pig. 14). These may occur in large numlasrs cm a single 
leaf, and the leaf in its subsequent development becomes 
distorted and crumpled; but if the rains continue they may 
run into one another so that the whole leaf becomes black 
and rotten. On older leaves it causes drcular spots like 
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fhow* (»f tin* lUrd’.H cyr Spot, Imt gcncrnlly hufiiT. 'I'Ih'mi* 
nj»ots iiiuy In* up t(» riullimufrcH iti <li.'tru<*f«’r, iiud 
Huvural limy orciir on llu* .sami* : llii*y nri* at (ir«l hlurk. 
tficn gruy or grin'inh \vhit«\ with a wi'll iU'linud 
purph* or purj»lf* l>la«’k.Hliglit ly raifM'ci marginal 
litu* (I’latf f., Pigs. 4). 

On till* old full-grown loavus the fiingun 
UHually rauHfx largo dilTuHo patchi'H. 'riiow 
an* at firnt griMUiish Itrown, lM*< oiuing rhoco- 
lufo-lmmn molliod with yi'llow-hrown, anil 
Homowhat n*fii*ml>ling Ifrown ffligiit (IMalo I.. 

Kig. .1). Tlioat* apola oxtund imlidinitoly and 
may rovor iho wliolo loaf, lad if tlu’ir growth 
in arroHtod ihny l>o<-oiiu* gray, with a woll' ii<' it ivrr>. 
didinod, narrow, purplo-lihuk margin, up to 
a rnillirnetri* wido, 'riu* lowor Hurfaun of 
tht*H<* apota ia ilark lirown and mimi'what 
Hodihm - looking, bi’t’otning groy-hrown, with a Iraimlut’i'nt 
groan margin, whan old. 

BiishaH altaakad l»y this ilisaasa fraijuantly losa most of 
t.hair laavas, and tha tippar hranc-has may ha aomplataly 
dafoliatiMl. 'I'ha ramaining laavas hour 
c’iraular gray spots or largo disaolourad 
patahoH, Tlia fungus may also altaak 
tho gnsm stom, on whiah it aausas pur|»la 
Hunkan araas. 

On oxaniining tha lowor surfara of tha 
spots with a Ions, a lino, whito, rohwahhy 
myaalium tnay ho daloati'd, sfiraading 
ovor tho disansad patoh, ami from tha 
patoh ovor tha surrmtnding groan part of 
tha loaf, 'I’his is host soon on tho largar 
patohos. 'rha myaolium is novor vary 
ahundant, and it may ha ahsont from tho 
H,^,rriUtThmw. smallar KjMds, Appanndly it <I«s*m not 
hoaomo suparlh'ial until tha spots hava 
atteinad a aartain siza, though, as will Is* ovidorit latar, it may 
he Huperfiaial from tha lioginning. 1*he sporas (oonidia) iiro 
priKluaed on this oxtemal mycoliiim, oithor iliraotly or ott 
nranchetl aonidiophoras, and as they ara oomparativalv 
large (up to 130 /*), they ctan in runny <'usi»s la* doteotod witli 
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a simple lens in vvliite <-lustcrH on the lower Htirfaoe of the 
spot. As the spores are borne externally tliey ean easily 
be distributed by the wind. 

In practically all tlie recent outl)reakH of this <Usease <»n 
tea, the affected buslies have been sitnateil near Ac-ncias, 
and it has been determined that the disejise first attac-ks 
the Acacias and then spreads from them ti> the tea. In 
general, the disease has occurred on tea inter|»hintetj with 
Accum (liTAirrem, but, it will also attack Avtiem tfrallxita ant! 
Acacia mikmoxylon. When Acacia dccurrcnii is attacked, 
the trees arc defoliated, the leaflets and the leaf-stalk, or 
rachis, falling separately. 'I’he smaller branches may die 
back, and young plants may be killed, but, in g«*nerui, the 
trees put out new foliage when <lrier weather suja^rvtmes. 

The disease is conveyed from the Aewias to the tea, 
either by means of its spores whicdi art^ blown by the wind, 
or washed by the rain, on to the surrounding bushes, or by 
the falling leaflets of the Ac.acia. Ah the leafict« an* Htniill 
and flat, they adhere, when moist, to the leaves of the tea 
bush long enough to enable the fungus to grow from them 
to the tea leaf. It is easy to find in an affected fieltl numeroiiH 
instances in which an Acacia leaflet is attached to a tea leaf 
by a weft of mycelium in the middle of a diseased patch, 
and others in which a spot is beginning to form from a 
similarly attacjhed leaflet. In general, it would appear that 
the smaller circular spots are the result of an infection by 
spores, while the larger patches are due to the transference 
of the fungus by means of the falling Acacia leaflets, but 
that is not universally the c^. Naturally, when the disease 
is transferred by a leaflet, the mycelium is superficial on the 
tea leaf from the beginning of formation of the spot. 

CercosporeUa Tmte has also been found to attack lied 
Gums {Euoalyjdus rebuda), and Karri {Eucxdpptm dimr$i- 
color). In the cas^ hitherto recorded, the Eucalyptus had 
been interplanted with Acacia, either in forest plantations or 
in firewood reserves. The spots on the Red Gum leaf are 
usually large, and may be circular or may extend irregularly 
fmm the leaf mai^. They are grey-brown, or grey bordered 
by a brown zone, with a thin white laW of mycelium 
spreading from the spot on the under surmce. The leid of 
the Red Gum appears to withstand the attack of the fungus 
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thiui IJm* tra linif, iinil a<» (ioftiliulion has ol>st>rvi*<l 
in llu^ castMif that plant. I’p to tin* presant, tin* fungus has 
not boon m’«jr(h*il on Hot! (Juins {>lant<‘(i ahmo, or in t<*a, 
mu' has it boon kmnvn to sproa<t from Rod (Juriis t<» ti*a. 

Aciirifi tli'currvm has pr<»vo(l of groat valuo in up ooiint rj' 
(lisfricts <»f Coylon f<»r witul bolts and groon manuring, and 
it wouhl bo unwiso to oondomn it altogothor booauso of tin* 
o('<airron(!o on it of Ji loaf disoaso whi«’h also attai’ks ti*a. 
VVhothor it is advisable to <'Ut out the Ai-aoins when* tliis 
disoaso ooours must di>pond tijw)n the oiroumstams's «if flu* 
individual ease. 'I’ho point to bo dooitlod is wholhor the 
bonofit riorivod from llu^ Acacias <'<»mponsat«*s for 1 ho damage 
to t he tea. 


Rim Blmjiit 
(('UtdoHintrium h |». ) 

Hpotaes of ('lndoHjmnmn are conmumly found on decaying 
vcgetjible maib^r, and nndor certain cjuiditions they cat» 
hecomo parasitic. One lias b«*on roc'ordod aspurasitit! on tea 
in Assam, and has laam foiiml to occur in Ceylon. In Assam, 
tiie disease (faustai by ClmloHporinm is known as Rim Blight. 
It generally attacks young leaves of the better jats of tea, 
'I'he funfjus attacks tJie leaves at the serrations on thi*ir 
edges. As it spreads inw*anis the affeided parts t.nrti pale 
yeflow, and then brown, the brown pateh appearing t hinner 
than the healthy portions of the leaf. If tlui leaf dries, the 
diseased part rouml the margin slirivels n|). When the 
brown stage has I>eim reached, the fructilication apja*ars in 
the form of dense? tufts of <lark green, or olive greeti. stalks 
(conidiophores) on wltich the spores are protliicod. As the 
spores are superfioial, i.e. homo mi the outsitio of the leaf, 
they are readily distribut<?d by the winri. 

In Assam tlie worst Rim Blight in l$R« oi*<*urr<ai on 
severely prunwi tea, anti it was suggested that the pruning 
lielped to nuike the plant m<»re snsoeptible, 'Phe worst cast* 
seen in Ceylon fwxuirreil In {>nmetl tea which was suffering 
from the root (liseasn causiaj by ItUrytHlipUdm. In this cas<» 
the leaves turned yellow* I>etween the veins, yellow irregular 

f )at<*hes lasing formed, or the wllow* patehes spreaii inwards 
rom the margin of the leaf. The patches then tumwl brown 
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or blackish brown, and in ilic majority t»f cases t lit* leaves, in 
the oldest stage, consisted of a grei'ii area Imrdered by a 
thin, shrivelled black jiatch. Sometimes the diseasetl part 
was marginal and exteiuhai namd tht* leaf; in other instances 
half the leaf was black and shrivelled while the other lialf 
was green and healthy. 'I'lnH result is v<*ry similar to that 
of (irey Blight and Brown Blight on iht* flush, but the pre¬ 
liminary yellowing distinguishes it frtuu these tliseast*s. 'I’he 
tufts of c.()nidio])liores often arise on the teeth along the leaf 
margin. 

Him Blight is not common in Ceylon, and it wmihi appear 
only to attack bushes which are more or les.s weakened or 
unhealthy. 

dAl»ANK,SK F.KonAHIim’M BUCUIT 
{lixobanidmtn rtiumlalmn Ito and Sawinbi) 

A leaf disease, caused by a Hpec’ies of ExobnHulimn different 
from that of the Indian lilister Blight, has laten r«*eordi‘d 
from Honshu and Formosa. It is tainunon in the ten dis¬ 
tricts of Northern Formosa, and one of tiie most si'rious 
diseases of tea in Province Huru|n, Honshu. It appears early 
in the season, and in some distrierts causes a loss on the 
first plucking estimated at about 20 per cent. It is said to 
cause almost as much <larnage as Blister Blight. B<»inc 
plantations are so seriously affected that seawscly any young 
leaf is free from disease spots. 

The first indication of the disease is a small pale yellow 
spot, and if the leaf is held up to the light a network cd 
dark lines is seen within the tissue of the 8|H)t. The spot 
is indefinite and irregular in outline, and gradually enlarges 
until it attains a diameter of 2 or 3 cen^metres, or some¬ 
times until it covere the whole leaf. The colour of the 
upper surface meanwhile change to brown, and finally to 
dark brown. On the under surface of the leaf the spot at 
first takes on a grey, dusty appearance, but, as it matures, 
the network of dark lines becom^ slightily elevated above 
the rert of the surface. The epiderrms then splits along 
these lines and exposes the fructification of the fungus as a 
wldte network, on which the i^res are produced. As it 
the netted fructification (hymenium) turns dark brown 
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from th(* <Tntrii outwanln, wliilo i1m* uro» ami 

slirinkH. 

Tho <liK<*H.H(‘ (UffcrH from Iflialor Bliglif in llm t olotir an«l 
h]iu|m‘ of 11 h* Kj>ot, which i.H never hlist«‘rc(l, ami in th«‘ r»>ti<-n 
luted livnieniiun. 


Sooty 

(Mclmhi, efc.) 

Under certuin <’ireumsfuncea the lenv«*H and twiga of lea 
become covered willi ii black film, HHindly with a tnorc or 
lesH powdery appearance. 'I’liis may occur over tlic grcalcr 
part of a biwh, or a number of InwlieH in a »'ontitiuo«m patcli 
may be affected. 'I'he black covering ia generally known an 
Sooty Mould, Soot Blight, or Black Blight, and couHiMla of 
a thin layer of mycelium bearing fructilieationM i>f Kcveral 
kinda. 'I’he black layer in imint canea is laisily detni’lied from 
the leaf, and it often .splits away in flakes if a leaf is gjilhered 
and allowed to dry. ft is practically mdirely superficial, 
though it may hav«* minute siii-kers which penetrate the 
e])iderniiH and serve t<> atta« h the fungus more firmly f«» tin- 
leaf. In the. casi- of feu the fungus, as a rule, is n«>t parusith’ 
on the bush. In general it does rug livr* at the expims** of 
the tissues of the leaf, hut on the seeretimis of inseeis winch 
it finds on the surface. If do<*s no direct iujury to f lu* hush, 
but it may perhaps have uti indirect effect by shading the 
leaf and thereby interfering with the manufueture of plant 
food, 

'fo get rid of Sooty .Mould, wdiich is flepemhuit upon the 
prestuu-e of inseets, the buslies must be spruyr-d with an 
insecticide, sueh as kero.stuie emnlsioti, which will kill the 
insects, the jrarticular spray fluhl to Is* enudoyed depending 
upon the kirul of insect present. In some instances, it has 
teen found that the insr-ets were not living on the tea bush. 
Imt on an ovi*rhanging tree, from which iTieir seeretions fidl 
on the tea beneath. In sueh a ease the t nu* should be lopjanl 
or sprayed. 

The fungi whh-li eoMstitute Sooty Motrhl are sjreeies of 
Melwlu, (JnmuMltum, et<",, the |inrtii’iihir s|M‘ries no dmibt 
varying with the loeality. Syrhnv and Butler have deserilaul 
two siujcies of fungi on tea, whieli fall under this heail, vir.. 
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Limacinula Theae, found on tea in Darjeeling, and Asterina 
Gamelliae on tea in Assam ; and Sawada has recorded from 
Formosa, Zukalia nantoensis, Scorias capitata, and Zukalia 
Theae, fungi of similar appearance on leaves and twigs of 
the tea hush. 


Phoma theicola Fetch 

A leaf disease of tea, differing in several respects from the 
common Grey and Brown Blights, was noted in Ceylon for 
the first time in 1915. It attacked young plants in the 
nursery, and was fairly prevalent in certain districts. It has 
since been found on full-grown bushes, generally on the upper 
leaves. 

The spots (Plate I., Fig. 6), as a rule, appear between the 
lateral veins, usually several on either side of the mid rib. 
At first they are roughly circular, but as they increase in 
size they extend outwards towards the margin and become 
oblong, oval, or angular. They are generally uniformly 
bright red-brown in colour, sometimes almost red.. Ulti¬ 
mately they may coalesce, almost the whole leaf, or one side 
of it, becoming red-brown. The fructifications occur scattered 
over both sides of the spots as minute, slightly elevated 
points. On old bushes, the spots may not be limited by the 
veins, but spread from the tip or from the margin, and the 
surrounding area of the leaf is frequently yellow or yellow- 
brown. 

Praeosphaebella Theae Fetch 

The characteristic feature of this disease is the formation 
of numerous irregular holes, usually small, in the leaf (Fig. 16). 
It occurs in Ceylon, but has been observed only on a few 
occasions. In one instance, where it occurred on tea six 
months after pruning, it attacked the older leaves on the 
recently plucked shoots. It has not been known to cause 
any serious damage. 

The leaves become covered with small yellow spots, at 
first somewhat circular, but afterwards becoming angular,' 
and frequently extending in narrow prolongations from the 
comers. The centre of the spot turns grey or grey-brown, 
dries, and falls out, leaving an irregular hole, bor^red by 
a narrow brown zone of dead tissue. The holes are usually 
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Ktnuli, tip t<» H dinriM^ter t>f ahtmi li niilliiiHitrfH, but ilnsy 
may run into t*tto aiiotln‘r uml 
form a ragg«*<l hole extending 
nearly th<’ wholes length of the 
leaf. in nian\’ eafteM the anot 
taken the form id a line, ho that, 
when the tleaci tinwue drien, a 
mere ulit in priwlui'eil. Hitme- 
times thene ahtn are forked tir 
branehed. 

The frui-tifieationH of the 
fungtiH arc produeed an minute 
black points in the dctui brown 
.tiiwue at the margin of the 
wound. 

It may he noted that when 
tea is intcrplanted with rubber, 
or with dadaps, the falling 
leaf-stalks of the trees may 
)ierce the tea leaves, and 
jroduee narrow wounds whiidi 
lave an appearamie similar to those of this ilisease. 



Fiti. Irt. itf VhnemphmrMtn 

nftfcuml ulsw*. 


SCAIIBBI) LbAVKS 

This dise^e is common in Ceylon, more espiudally on 
the older leaves of the hush. Apparently it not attat^k 
the flush, but it may begin on leaves whiih are just fulf- 

f jrown, though it does not attra<tt much attention until the 
eaves are old and the tharacteristii! appearancii is well 
developed. 

The alTeited leaves at first: bear yidhiwish-green spots, 
vvliic.h become blai-kish brown, atul then black, 'rhese sptits 
are angular <jr irregular, or have a lolaal, cloud-iike margin. 
A single spot, in the early stages, may exhibit all the three 
colours ami appear mottled. They are usually numerous, 
and vary considerably in size ; ultimately they may I’oalesce 
and cover the whole leaf (Plate I., Kig. 7). 

At first the sjiots appear merely as a dist'oloration of 
the leaf. As they grow ohlcr they liecxune elevated above 
the surrounding parts of the leaf, and the leaves bulge 



41. 


* H M*, 


DISKASKS OK THH TKA HrSIl 

upwnrd hctwccii llu* vcinsaiul hi-i omr liriltli*. 'I'ln' hiarkatifd 
area.s crack, ainl llic crackn Itini yrcv. In Hutm* cani'H llic 
wiioio of llic lilackcncd «}»«.< luriiH grey, w hile in ofliers fhe 
Hame grey coloration exlemln over the Hiirfaie of tlic leaf 
round anil Ixdvvcen ll»' «}»oIh. In the latter cane, however, 
the (liHcoloration of the part of fhe leaf which wan not 
hlackcncd in often due to the wHonilary attack of (Irey 
iiligiit, or (HuuinanCni. 'I'lie fitnd re.sulf in usually a large, 
irregular spot, extending oVi*r a gnml |iart of the leaf, inter¬ 
mingled hla<-k and grey, and irregularly hlisleriii and cracked 
(Plate, I., Fig. H). 

The black colour does not, as a rule, e.vtend to the lower 
surface of tin* h^af. In advanced stages, the utaler sttrface 
may liear minute, watery - green, translucent di*ts, and 
HometiuK's a few hlaek }(oint«. 

Setdions througli the alTeited liuives show that the 
elevation of th<^ hhiekenetl areas is due f«» a division of fhe 
palisade eells atnl an exeeptioiially strong thickeriitig of the 
cell walls at the upper einls c»f the sjime eells. 'Plie hriftle- 
nesH of the alTeided huives is also due to t his flevehipjuejit . 
To some exte-nt this eel! ilivision is nornitd ; it takes plaee 
in old leaves of tea, and fe»r that reason the older leaves are 
brittle. But iu these “ seahhed ” leaves it is'eiirs pretiui- 
turely in the Idaekeiied areas, while the imalTeeled narta 
of the leaves are still in tin* younger eondition, aini the 
thickening of the i-ell walls is nnndi more strongly developed 
than iu normal ieavi's. In the young stages the <’ells of 
the blackened areas have ]>ur{)le euntents, but when old 
the cell c!ontents are brown. 

The, (;ause of this diseast^ is not known. No flingua Jiaa 
yet been found in tJie diseawai spots. In some respects the 
spots resemble those (‘amwat by IHjirmm Thmr. as figtired 
by Bpesehnew, but no aueh fungus ra-eura on those spots in 
Ceylon. Up to the present it has not oaiisod sortotts ilamage. 

LkAF DiSKASK IN Nl^RSKRIgS 

The leaf diseases which iHX?ur in tea nurseries are^, in 
general, those which attack the matuie plant. Orey Blight 
and Brown Blight are frequent, espoedaHy if the jplanta are 
stunted, or hadiy nourbhed, or grown on ptsir soil. Cm»- 
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HjHirt'lUt Thtnv luiH hcn^ii fotuul on miwrv plant h, and I^litnmi 
fJu’iraki in HometinwH cpiilo comtnon. In ili'ulinj' with haif 
discaHCrt in tin* num*rv, rolh'itinfi; and hurning tin* rjiHi*HMi*d 
irt iiHUidly pmc-thuljh*, 5»ut in tha caMa of 
attacka, apraying with 15»trdi*anx mixtnri* afiould fa* ailoptrd. 

TIu* followiiift h*af diac*aa<»a havj' fa'an r(aatrd«Hl from tha 
t'onnf rii'H namad, l»ut fmv dataila an* aa y<‘t availabh* concern* 
ing thoir cffact. 


IIUMHiHSoMA rilKlcot.A (Va»ka 

'rida fiingua waa dawrihad hy (’ca»ka in |H7‘2 fnmi <liaaaa«*(l 
taa laavaa wsnt from (’aohar. fie atatad that it canaeci 
aarioua iimtry to the leaf, hjit did not- dearrila! the appearanea 
of the. auaetad laavea. It cha^a not npp«‘ar to have Imm'Ii 
raeordtaf again from fmlia, fait Hpearhnew haa reetmled it aa 
oei'.urring in the tea plantationa c»f the ('am’aana, iSpeaehnew 
refera to it aa a vary dangerona fungua, htil. aa he Htatea t hat 
it liaa not. eauae*! a«‘rioua damage in the Caueaaiia, lu^ waa 
probal>iy repeating Cooke’a veraion, Wfiat app«*ara to la* 
the aame fungua naa f»een ohaerved in Ceylon, l)Ut alwnya 
in conjunction with other diaeaaea, ao that, it ia not poaailde 
to deacrilaj the leaf apot cauaed by it alone, or to atate wfiat 
damage ia due to it. Bpcmjhnew reeorda that it freipimitly 
occura on tlie aame apota aa (frey Blight. 

According Ut Speachnew, the apota ttauaitd f>y tirndrmmm 
reaemble thoae of (Jrcy Bliglit, but are uaually amaller and 
browner. The blrnik fru(;tifieationa {py<aii<lia) are amaller 
than those of (frey Bliglit, and open by a regular pore 
througfi whitdi the aporea are extruded, 'I’lie aporea are 
eylimiric, three-aeptatc, pale brown, with the terminal cells 
Hometimea paler. 

(li/mtst^dtiivM TtiKAKsiSUSHIS Miyake 

I’liia leaf disease was recorded in 11M)7 from Japan, where 
it waa widely distrilmted in the neigldiourhootl of 'I'okyo. 
'f'he affectial leaves fiear large apota which are at first reil- 
brown, but ultimately, as ia ttatiaf in tea leaf disi-aaea, 
fiecome grey, 'I’fie apota ajireatf from the margin and 
fretjuently extend over the whole leaf, Tlui fructiheat ions 
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are minu1« and hlm-k, iuhI ni-nir wntt«*n*d nyi-r On* iipjiiT 
surface of the H])<>t. Kurthcr details of this disease are 
lacking. 

»S'A7’7'o/f/.I 'I’llKAK t'av. 

This fungus was originally discovered «m the leaves of 
tea cultivated in the Botanic (Jarden at I'avia. It instated 
by Spes(^hnew to occur in lh«^ (‘aiuasus. hut the descriplitm 
he gives is that of IHucohui Thi tu'. 

Dt.HntstA Tukak Cav. 

This is another fungus which first apjauinal on tea in 
the Botanit! (hirden at Bavia. and has since been discovered 
in the tea plantations of the Caueastis. It causes, on the 
upper surface of the leaf, circular, definite. Idaek sjHits of 
varying size, which are often confluent. 'I'he sfarts 

are formed lameath the cuticle, which is elevafetl in the 
centre of the spot and ultimately snlits. Although the leaf 
tissue Itetween the spots is generally sound and green, yet 
the spots often arts pn;sent in such nutnlH‘rs t hat more than 
half the leaf surfaee is afTeidwl. Hj[s‘si-hnew states that it is 
always to be found in the, Caucasian phintations aud must 
be regarded as a serious parasite. It is not known elsewhere. 


PnYu/m'K Ti Tukak H|a*schiiew 

This fungus (raitses more i^r less circular greyisli-white 
spots on the upper surfac^e of the leaf. The s^its vary 
from one to six millimetres in diameter, and have n»» definite 
margin. The fmctifications occur as minute raiwai ptrinta 
scattered over the sj^ta. 

The disease was discovered hy Sjiesc hnew in the Caucaaus. 
He states that the leaves may lie wi eltately covered with 
the spots that the whole crop is threatenetl. Bjpmying the 
bushes (Mace or twice with weak Brirdeattx mixture (not 
exo^dittg 1 per c«nt) has given gmal reaulta. 



MAcmpuouA Tukak Bpeschnew 

This leaf parwite occurs chiefly on the uiwier side of ^ 
tea leaf, where it causes irregularly drcular greyiah'browa 
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spots. The minute black fructifications are formed beneath 
the epidermis of the leaf, which splits when they are ripe. 
It has been found only in the tea plantations of the Caucasus, 
and apparently no serious damage has been caused by it. 

Macrospoewm commune Rabh. var. theicolum Spesch. 
and Pleospora Theae Spesch. 

According to Spescbnew, these two fungi occur on the 
same leaves, and are different stages of the same species. 
They attack chiefly the lower leaves of the ted, bush, late 
in the year. 

The leaves attacked by the Macrosporium, the conidial 
stage, have much the same appearance as leaves attacked 
by Sooty Mould, but while the Sooty Mould is superficial 
and its patches can be scraped or peeled off, the Macro- 
sporium tissue is firmly attached. The fungus causes large 
irregular spots, on the surface of which appear minute, 
raised, dark ohve or black cushions. When magnified these 
cushions are seen to be groups of erect stalks, on which the 
conidia are produced. The fungus thus resembles in its 
general habit the Cladosporium found on the leaves of tea 
in Ceylon and elsewhere, but it differs from the latter in 
its spores (conidia), which are divided by crgss walls trans¬ 
versely and longitudinally. The Pleospora form appears sub¬ 
sequently, and produces spores which enable the fungus to 
survive the winter. 

This disease has hitherto been found only in the Caucasus. 
As it attacks the leaves late in the year, and the bushes are 
pruned in the winter, it is not considered dangerous. In 
the case of bad attacks, spraying with Bordeaux mixture 
after the pruning is recommended. 

Venturi A Speschnewii Sacc. 

This is another leaf parasite recorded from the Caucasian 
tea plantations. It causes broad, brownish, indistinct spots 
on the upper surface of the leaf. The corresponding areas 
on the lower surface are hght grey, passing without definite 
margin into the surrounding green of the leaf. The fructifica¬ 
tions appear on the upper surface as pale, roundish points, 
at first covered by the cuticle of the leaf, but subsequently 
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pr()j(“.(-tiiig llirouifli il uh siiuiH liftui^plii’nrji! Itmlii's vvhi<'li 
arc. with miniitf luiirK. 

No (ietailH <tf any <la(iiafi(‘ liy this fufif'ii.'^ arc on rccunl. 

dti iK/tH'i/iiM \ l*Ks/.i'n Sacc. 

Thin fimguH was oriffinally fliwovcnai Ity Ih-iizi^ on 
orange. leavcH in Italy. SpcHcjnn'W Htaic.s that il o»<ur.s in 
the. CaticaHUM on leaven of tea. in I'oitipany with St pi nr in 
Theac. (.nee ]>. 4(t), an«l it i.n eonwapienlly nni erlain wliieli 
fnngu.s eauHCH the leaf H[>ot in ipiention. Spoin un whieli 
the only oeenrs are niiieli mnaller than tlnme 

on which the two fungi are foiinil l<igellier. Tin* ilineane 
eaiuHcd hy this fungus (or the l wo)«an he iirresietl l»y spraying 
twi(H* wiili Bordeaux nii.xttire, if taloTi in lime. 

LkAK a II.VOltMAt.ITtKH 
(‘m.uitosiH 

Variegated lejives, green ami yellow*, or green ami white, 
are often found on the tea Imsli. In the eotumones! en«% 
one half of the leaf is gr»*eti ami the other yellow*. Home- 
timea only a single leaf is alTeeted, hiii more iistiaily all the 
leaves on a twig are variegated. As a nde, the eflfeet is 
(tonlinesd to a single twdg. This idietiomenmi is kn«»w*n ii» 
chlorosis. 

Thtt hnives of the tea hush tnay iKa ome variegatisl as a 
secondary effect when the hush is attacked hy |{e«l Hust, 
or in the early stages «»f t in* root flisi*ase euused hy Jttifryo- 
diploditi. In such eases tlie yellow patehes are diffuse and 
merge gnulually into the green, while in easi’s <»f ehioroits 
of tea which are not due to fungus tir algal disease, the two 
c^ilours are usually sliiir|)fy definwi. As statml alsive, the 
latter type of chlorosis usually aff»*ets oidy »»ne liraneh ; if 
the whole bush Iwars green iiml yellow* leaves it is probably 
attacked by some disease. 

No adequate explanation of the pheiiomcnon of eldorosw 
has yet been put forward. The white or pale yellow colour 
is due, as a rule, to a lack of eblorophyil in tliose parts of 
the leaf, hut it is not known why this should occur. There 
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arc two typcH of chlorosis in general, other iJian that which 
is associated witli fungus disease. ()n(( of these is eontagious, 
although no parasitic organism lias lieen detected in the 
chlorotic^ leaf; this type is the (lause of the wliite leaf in 
the widely cultivated (!aladiums, Abutilons, etc. But. the 
commoner chlorosis of cultivated plants is not (contagious, 
and that of tea belongs to the latter 1yp<^ It is claimed 
that chlorosis is especially pncvalent on calcareous soils ; 
and conversely it is known that th(5 (common vari(cgated 
garden plants cannot he grown on some soils, any ])lanted 
in them becoming green. Watering variegat<cd plants with 
a solution of iron sulphate is said to convert, the plant to 
the normal colour. 


Doublk Lkavkh 

Abnormally shaped leav(cs are occasionally nnd. witli on 
the tea hush. Perhaps th(c (commonest form is that of the 
twin leaf, in wlii(ch two l<cav<‘s appear to he fusced togetlncr 
by their edges for part, of their length. 'Phis sometinnes 
()C(curs in (conjurnction with fasciated stems. In some in¬ 
stances there are two distinct mid-ribs from the base of tluc 
leaf; in others the mid-rih divides into two at vjirying 
distances from the leaf-stalk. In these castes the two leaves 
lie in the same plane. 

As a variant of the above, a fully fornuid leaf may arise 
from the mid-rib of another leaf. This may be regardt«i as 
a branching of the mid-rib in a plane peqrendie.nlar to tlu^ 
leaf. 

In some insttmees the mid-rib may divide into two 
branches which unite again at the apex of the leaf, without 
any separation of the leaf blade into two ]>arts. 

There is no reason to attribute any of f h<5H(? phenotnona 
to insect or fungus agency. 


Dwarf Lbavbs 

Tea bushes sometimes produce large numbers of very 
small leaves instead of, or in addition to, the leaves of 
normal size. These leaves are often priKluccMl on sliort 
shoots which arise as secondary branches on the young wood. 
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TJiey are uHually long reiatively to tiicir Invadlli ; hojih* 
attain a length of four (auitinu^tn's and a l)rea<ltli of one 
centimetre, while othera may he two eentiniet ren long and 



S’lO. 17.—ShfMitii bearing dwarf leave*, arieing frem a braneh with ntirtnal leave*, 

natural risu*. 

only a millimetre broad. The affected »hoot» branch 
repeatedly, so that the small leaves are ultimately groupeci 
in dense clusters. 

This effect has not lieen traced to any disease. 








CflAPTKIt III 


r-KAK AND .STK.Vr DIKKAKKH 

Bdihtkr Bi.KiHT 
(fixofnimdintn twxum .VliiMmu*) 

This disease, wJuch was referred to by i^r. Watt iis “ oiu* 
of the very worst blights on ten," has b»‘en di'liniti^iy kiuavn 
to exist in Assam since 1808, and is reported to have oeenrred 
there ten years prt'viously. In 1800 Watt sent spin'iniens to 
Kew, wliere it was examined by Massee, who desi'rilaul tln% 
fungus which caust's it as lixolHtifidiHni rrxniis. It was 
apparently (’(mfined to Assam until 1908, when sitvere at taehs 
broke out in the. Darjeeling distrii’t. As far as the na-ords 
show, it is still only known in Upper Aswim and Darjeeling. 
It has not been reconied from Houtliern liulia, nor from 
Ceylon or Java. 

The first indication of a blister is a small, pale gnarn, 
pale yellow, or ninkish, tranHluc!ent sptO which is easily seim 
against the darker green of the rest of tlie leaf when it is 
hold up to the light. I n some cases the spot is deep red on 
both sides, the colour of re<l ink, an<I the red tinge persists 
even when the sptires are ripe. Tlie cin-ular spot enlarges 
until it reaches a diameter of a quarter to half an inch. On 
the upper side of the leaf the spot gra<hmlly bet’omes rle- 

f iressed into a shallow cjivity, wliile on the uiuler side it 
)ecome8 cinrespondingly (-onvex, ami thus forms the blister 
from which the Wight takes its name (Fig, IH). 'I'he ujiper 
(concave surfaces of the spot is smooth ami shining, ami the 
colour is usually a paler green than the rest of t he leaf, Uie 
lower convex surface, on the other haml, is dull, and at first 
grey as if dusted with a white powder, but wlien mature it 
becomes pure white. This white appearanc-e is due to the 

A1 
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outgrowth of a (IcriKc vo.lvoty pile of fuiJgUH filiiinenlH, on wlih-li 
the spores are produced, in sonx* cases, H(»ni(‘ filanicnls ami 
spores may be produced on t he concaves upp«^r surfu<’e ; niul 
in others the form of blister may be nwersed, tJie upper 
side of the leaf being convex and tJie lower <-oncave. Botli 
these forms of the l>liater may be found on the same leaf, 

but the spore-bearing surface 
is always chiefly on the under 
side. 

After the leaves of a bush 
have been attac-ked, the 
disease sj)reads to the leaf¬ 
stalks and the yotmg green 
sterns. It is not as con¬ 
spicuous on the stetns as on 
the leaves, but the rlainage 
is more serious as the stenrs 
are killed above the point of 
attack. No blisters are 
formed on the stem, hut a 
spot is pnaiuced similar in 
colour to that on the. leaf, 
though it is never deep red. 
The spot elongates and also 
gradually encircles the stem, 
which Irecomes slightly swollen 
at this point. When the spores 
are ripe the spot turns grey, 
Fto. but it does Hot become pure 

naturauisse. white like the blister on the 

leaf. The fungus penetrates 
through the stem, and consequently the leaves and buds 
above the diseased part wither and blacken. Finally the 
stem bends over and breaks off at the affected i^ot. When 
a bush bears numerous diseased twigs it prints a black, 
uns^tly appearance. 

Leav^ often become folded or irregularly rolled up owing 
to the development of a blister on the mid-nb, wMle if several 
blisters occur near the mai^ the I^f ofton becomes curled 
and distorted. Up to twenty blisters may occur on a 
single leaf, and they may remain or several may 
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coaIcBce to form a hirgo imtcli with an irri'giilur lu 

Home cases tlie wliole muler surfa<-e of the leaf may !»<• 
covered witJi an even mass td blisters. 

The disease is propagated by wind-blown spores, though 
on estates already infected it is possilde that, the s{»oreH may 
be conveyed from bush to bush on th(! <‘lotfling of the coolies. 
'I'he spores, if kept moist, germinate within five and a iialf 
hours, and if they haupiui to have alighted on the lower 
surface of a tea leaf, the germ tube ent^irs through a stoma 
and ramifies between the ci^lls of the plant. A muss of 
mycelium is ultimately formeil beneath tlie lower ejiidermis 
of the leaf, and, from this, groups of filaments emerge 
through a stoma or through the ruptured epidermis, forming 
the close, woolly covering of the blister. Home of these 
filaments bear spores, while others are barren. 'I’hose that 
bear spores are of two kinds ; the <me kind bear two-celled 
spores (conidia), the others bear one-etdied spores in pairs 
(basidiospores). 

From the time of infei-tion to the appearanee of the 
translucent spot about eleven days elapse, while tlu^ blister 
is fully formed and proilucing spores six to eight <lays later. 
Tliese times vary ai’cording to weather cumditions, ami if 
has been stated that the time from inomdation to spore 
production may be only ten or eleven days, I’he spores are 
said to lose their capatnty for germination in two to tlirei* 
days. When a leaf is over four weeks ohi it is |>aHf the 
stage at which it can lie infected. 

It has l>een suggested that the mycelium of the fungus 
persists within the liranehes of the tea bush during t he tudd 
weather, and becomes adive again, reprmluciiig the blister 
stage, when tjondititms are favouralile. It is, however, now 
established that the fungus docs not persist for any appreci¬ 
able time in the living or dead plant tissues after tJie spores 
have fallen. On many tea gardens in Assam the disimst* 
dies out of its own ac;cord, only reappearing when spores of 
the fungus are reintrmluced from other gardens. Hut in the 
hill districts the weather conditions are, morc» favouratde to 
the fungus, and at any time of the year active blisters may 
be found on buslies growing in damp, shady plac‘es. 'rhus in 
these districts there is a continual infecd^ion of new leaves or 
other bushes by spores on a small static, and in tliis way the 
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disease is peiiietuated until vvt^atJu-r condilions are favouralile 
for the development of an epidemic. 

In Darjeeling, tlu! disease is said to a])pear erratienlly in 
a field. It does not a])pear in on<^ spot and tJien spread 
from that centre in a continuous ]>atcii, hut si'veral hushes 
here and there arc simultaneously badly affected, \vhih> 
scattered bushes are lightly afTecteii. 'I’he. disease may tluui 
become general, and inc-rease until tJu^ leaves aiul shoots are 
so badly attecked that plucking is stopped. lnf<*ction occurs 
to a notable extent, when a spell of wet. we,at}uw follows a 
few days’ sunshine, and umler favourable c(H»<litions the 
disease spreads with terrible, rapidity. Shades favours its 
development, and it is worst in low-lying, damp, shady spots. 
Some buslio^s often appear to resistant to the. disease, aiwl 
remain healthy and free from l)listers, although the surrouiul- 
ing bushes are suffering severely. 

Mann states that, in Assam, Blister Blight appears al)out 
the third week in April to the first week in May, ami t he tea 
first affected is almost always impruned t<ui, which (juit'kly 
takes on an alarming appeamnee oidy realis<Ml l)y thc»se who 
have seen it. The blight then spreatls to the remainder of 
the tea, ruining the first flush-stalk and the leaves, and in 
bad cases making it necessary for the busli, at tJ»e etui of 
May, almost entirely to make fresh growth rigid- from the 
level of the pruning. As a result, this not only very seriously 
curtails the yield of tlie season, but also renders the wocmI 
which afterwards grows on the bushes permanently weaker 
than it would otherwise have been. It will at once be seen 
that the worst effect will naturally be felt on “ cut back ” 
tea, where the yield is of less imnw^ate importance than the 
growth of thoroughly vigorous healthy wood for pruning 
purposes. The killing down of nearly every frwm green 
shoot on a heavy pruned bush by Blister Bli^t during the 
month of May is one of the most hopeless of sights to l>e seen 
on a tea estate. 

According to Mann, Hybrid tea is usually the least 
attacked in Assam, and the hi^er Assam indigenous t 3 rpes 
perhaps the most. Between these two extremes the same 
type seems to differ in susceptibility according to its position 
treatment. “Manipun” in some places was almost 
immune; in othem it seemed almost as much affected as 
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tlu( bcHt jatH of Assam. With roganl to tin* outbreak iti th<‘ 
Darji'eling <iistri<;t, Mclhu* statos t Jiat. f ho hlight attacked the 
high (quality Assam and flylirid juts most, severely, while 
(lliina and Manipuri wer<‘ not so much affected ; Imt in some 
ganlcns China was badly atta<’lved. 

Wlien any new fungus parasite! attacks a <-ultivated plant 
it is an obvious assumption that the fungus lias previously 
lived on wild plants, possibly related to that und<*r cuitiva 
tion, and has, more or less suddenly, adojited a new liost in 
the cultivatctl species. It has la'en asserted on sevi'ral occa¬ 
sions that “ Blister Bliglit ” has been found to occur on 
jungle trees and shrubs, but most of the supposed blisters 
have proved not to be caused by fungi, or it ilue to fungi, 
not‘caused by Exolmnidimn. 'I’he. specit's of KxftlHixidium 
are, as a rule, strictly limibul in their range of host, plants, 
and any given stieeies may be expectetl to ocmir only on 
closely related plants. Up to the pri^sent no ExolntHulintn 
on a wild plant has been found to fulfil the condit ion required 
to demonstriite its identity with ExolMtmdtnm twxfws, vir„ 
that the spfires from the wild [dant shall l«* capable of ju'o- 
dueing Blist.<!r Blight on Tea. The smlden appearance of 
Blister Blight in Darjeeling is not explainable, on t lu^ informa¬ 
tion at present availalile. 

The following treatment has been recomrmuided for Blister 
Bliglit:— 

1. In the cold weat her as nuudi tea as is pract icable should 
be thoroughly cleaned out and sprayed with a solution of 
2 lb. caustic soda in 10 gallons of water, 'I’en which bears 
much green growth, such us unpruneil.and lightly pruned, tea, 
and seed bearers should be sprayeil with B(*rdeaux mixt ure. 

2. In the rains, if Blister Blight jMWsmts or reiqipears, 
spray with a solution containing 2 ounces common salt and 
2 ounces lime in on«( gallon of water. 

Experiments have been I'ondueted in Darjeeling te del 4 ‘r- 
mine the relative value of difTenmt sprays against Blister 
Blight. Diseased leaves were gathered from sejeeted Idocks, 
and the buslies then sprayed with iitne-sttijdmr mixture, 
Burgundy mixture, ami Bordeaux mixture, each in several 
different strcngtiis, the operations of piueking and spraying 
being repeated four tiiiies at weekly intervals. One jsir t ent 
Burgundy mixture gave the hest result. 


56 


DISEASES OF THE TEA BUSH 




Rkd KrsT 

{CephaU’uros ‘paraaiticm Kami.) 

lied Iluat has been reckoned on<! of the nut.Hi aerioUH 
diseases of tea in Northern Iiulia. From the literature 
relating to tea in India it may be deduced that tJie <IiHeHHe 
has existed there in a minor degree ft)r many years. It 
began to attract attention about 1880, when it was terme,<l 
White Blight, because on shoots attacked by it the leaves 
sometimes became variegated, or in a few instances quite 
white. But it was not until 1889 that the cause of the disease 
was determined by (Junningham from spe<;imenH sent from 
Nowgong (Assam). The serious nature of the disease "was 
then pointed out, but tJio warning appears to have passed 
unheeded. 

In 1896 Watt travelled through the tea distritds of 
Assam, and found this disease, much more prevalent than 
had been supposed, though he stated that he had no dire«‘t 
evidence that it occurred as a dangerous tea blight in any 
other locality than Assam. Since then, however, it has 
been shown to be present in every plains district of Nc»rth- 
East India, and is admitted to have an important effect on 
the health of the tea bush and on the crop. 

Mann and Hutchinson refer to it as a blight whi(h, if 
unrestrained, will inevitably ruin tea properti^ in alnumt 
every tea district of North-East India. They stated, in 1904, 
that they had found the dangerous stem form of the alga in 
every district of Assam, without exception. In Cachar, its 
ravages were as serious as in Assam, and it was very probable 
that it was one of the most serious caus^ of the decline 
and abandonment of many of the old teela gardens. It is 
the first blight which ap^rs seriously when the bh^ls of 
Cachar lose their original fertility and begin to decline in 
luxuriance. It has Seen noticed in Sylhet, in the Duars, 
and in the Terai, and, except the hi^er parts of the hilt 
gardens, no section is absolutd^ free. 

The name “Red Rust” is an unfortunate misnomer, 
for the tern “ rust ” is universally employed for the disease 
oau^ by a particular class of fungi, tee Uredinem, well 
known for their attacks on cereals. In the present case 
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the ])ara.site does not helotig to that <“laHH, and in n<tt even 
a funguH, but an alga. Algae are known to the niajority 
only as sea-weedH, but there are other kinds which live in 
fresh water and form submerged green filamcmtH, or the 
green or red scum (m the surface of pools, while yet, others 
grow on damp surfac-es arul disc^olour them green or red. 
In the tropics, wherever the raitifall is sutrn’iimtly high, 
numbers or algae are found living on h'aves ; the covering 
of vegetation so t)ften found on jungle leaves consists getu-rally 
of algae and mosses. TJie algae connected with Itial Itust , 
Cej>huleuroH mycoulm and Crphalmros jHimslfiriiJi, belong to 
these leaf-inhabiting species, and they have thei furtlu*r 
peculiarity that their c^ll contents are (chifdly) orange, not 
green. Another alga of the same class forms tlu^ retl stain 
so often seen on coconut stems. 

The species of Ceplmhuros have been the stdfjtuit of 
several botanu^al investigations, and a <“onsi«lerHble volmm^ 
of information has been amassiid <-on<rerning them. But. t he 
particular 8pe(nes which infest tea cannot be said to have 
been critically examined by any one wdio lias nuuh* a special 
study of algae. Hitherto all the forms of (U'phaU’urm on 
tea have been assignetl to one s|H*c-ies, ('ephaleurm mycoulm, 
but there are undoubtedly two sperues whit'h occur commonly 
on tea, viz. CephahmroH mycoulea and (U-pkalnirm pirmilirm, 
and tlie latter is the one which causes damage to t h<; leaf. 

If any one gathers leaves of jungle tre<*8 or slirubs, 
particularly those whicih have a harti, pi>liHhe{l stirface, In* 
will not be long in discsovering that many of tlumi hear on 
their upper surface thin red or white discs (Flate II„ Kig. 1). 
These red discs are, in general, CephalmroH tnyrohlm. 1'he 
alga, in the majority of cases, is merely epi})hytic, that is, it, 
lives on the leaf, but, d<M'H not <lerive any nourishment; from 
it. 'J’he cells of the hfaf, immefliately underneath t he alga, 
may be discoloured anti deatl, but th<*re is a <lifTerene«rof 
opinion whether this is due to the fametrathm tif the epi¬ 
dermis by filanients of the alga, or an effect of shiuling, etc. 

The retl (list's are superficial, i.e. they lie on the stirbu'e 
of the leaf, though they are firmly attached. As a rtde 
they attain a diameter up to five millimetres, 'I'hey have a 
radial strutd-ure, being composed of cells arranged in rt»ws 
which radiate from a centre. Frequently the margin is 
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lobcd, and in many cases paH of the ilise niay he wanliiif,', 
so that the alga eonsists <d more or less triangular seelors, 
united at tiieir apii'es (l*lale II., I'ig. 2). At first the disc 
is smootli, hut iis it grows «ilder it produees u num!«T of 
erect, re<l liairs which are easily distinguishahle if the leaf 
is held up to tlie light ami hutkeil at edgeways, 'f'he hairs 
are of two kinds: tlie om^ kirul hear a iiumher of spore like 
bodies, sporangia, at the ape.v. while the others an* harreti 
and pointed. 'I’he sporangia an* eaisily detai lied, and may 
h(* blown by the wind or washeil by the 
rain to other leaves or plants. 'I'hen* 
they open, and lila'rate a nninber of 
mintite xoospores, each of which can 
give riw* to a new* disc, or alga plant. 
TIu* red ilises are «iften altaeketl by a 
ftmgns, ami they then turn while, 
henee the oj-eurrenee of red Hiid wliile 
disc’s on tlie same li*af. 'riie leaves of 
tea, as well a.s a host of other plants, 
may bear ViphnUurm tui/nnilni, without 
showing any appreciable in|nrv. 

A sis’ond speeii'S, ('vplmlrurnH pfirn- 
aitivtiH, frecjtjenlly iwenrs on the leaves 
of fi*a, and is undotibtrslly parasitic 
„ „ , , (Plate 11., Fig. ’A), It has 1iei*n found 

0 i i (•ommtm irt (eyUm m vmm tiia 

jw(t« »w»iK.n-. rs«». stem form, which will he deserilHsi later, 
has caused serious damage. The first 
api>caran(!o of tins form is a small, translucent, watery- 
looking, green spot on the leaf. In Java, sueh sjtols have 
Iteen styled " oil siMds.” They are not always due to 
Cepkaleuro9. On the upper surface the spot IsH^otnes 
purple-red, then hiae-k, with a ptirjde margin which is 
sometimes swollen. On the under surfa<*e it is purple-red, 
becoming grey-brown when old, with either a pttr|>Ie, or 
a dark, wateiy-grcen, rnargpin. The alga during the forma¬ 
tion of the spot lives entirely within the leaf, andi in 
some ca^ it elevates the epidermis in a pattern similar 
to the disc of Cephaleuron myaoidm. When it is mature, 
it produces hairs, like those of the su|a»rfieial discs, but 
usually mote yellow, which push out timntgh the epidemiis 
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and covar botfi thn upper and uiuhir aide of the .Mp<»1. 
i^(^re again the aetual damage eaiwed fty tfiia attaek on 
the leaf ia not very w'riouH. 'I’lie apotH are, aa a rule, 
Kinall, though in aoitie eaaea long, oval, hlaek or aeuly pab liea, 
<.overed with erect oninge haira, may he forim^d along tiu* 
rnid-rih, aometimea nearly tlie whole leugtli of tim leaf. If, 
however, tlie alga attafka the leaf atalk at it a junct ion with 
the Ht<em, the leaf aoon falla. '^I’lu! oceurrenct? of the apota on 
the leaf fjlade ia often followed hy an atfa<'k on tlu' leaf 
atjilk, due to infection in that poaition l)y aporea waahed 
down by the rain from tlie fruit ing patx^liea above. 

In the aarne way the aporea may be waaluul down, «)r 
blown by the wind, on to tbe green twiga. On tlu^ t wiga 
apote may be produced, at firat watery green, then black 
and covered with (duatera of orange liaira, exaidly aimilar 
to the spota cauaed by CcphnU'itroH jmruHUicm on tin? leaf. 
But, perha])8 more generally, the green at<un hardiuia up 
prematurely, acaly grey pab-hea being formwl, 'i’h(•ae. 
pabdiea are the epidermal layer of the twig whhdi haa been 
cut oil by the plant aftisr it haa been attacked by the alga. 
A aimilar hardening uj) often oecmra in the attacka of fungi, 
e.</. tlioae of Grey Blight and Brown Blight, on tlie green 
twiga. 'I'iieae acaly pat^'hea iiaually erac-k longitudinally, 
ami tliua provide a further ojaming for the attaek of tiie 
alga. 'Fhe auperfieial diaea of Caphtihuroa niycoulm Jiavi* 
not been obaerved on the green atema of bui, though they 
have been seen on roae abuiia. The reil haira on tlie atem 
ariae from the craeka in the oute,r layera (Plate II., Figa. 
4 , 5 ). 

Attention ia gimerally drawn to alTeided laiahea liy tfieir 
“ thin ” appearunee. 'I’lie bramdiea which Jiav»5 developtul 
aince the laat pnining are weak and apindly, ami lauir very 
few leavea. t^imetimea the leavea grmlually fall off, Inida 
are producer! which dr> not develop far, and tiie atema die 
ba<;k. 'Pheae aymptoma are due partly to the ilireti, attaek 
of the alga on the, leaf abilk, am! partly to the general weaken¬ 
ing of the atem by the growth of the alga in it. One fairly 
common ami conapieuoua effect ia the ocmirrenee of variegaterl 
leavea, green ana white, or green and pale yellow, more 
particularly tewarda the outaide of the biiah. [There ia, 
however, another variegation of the tea leaf which ia not 
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due to Red RukI, Ituf in nj»|»iin‘filly iiiondy }diyHiiilc»gi<-iil; 
ill the latter the wJiile nrcuiH are UHUally uiore xliarply 
defined than in the varie)?iition emised by tliirt <liwase.j if 
the dying atem.s, or tiio«e with varh'gafed leaveK. are ex¬ 
amined, they will usually be found »o be more or less covered 
with the red fruiting‘hairs, t*sj>ecially during the rains. 



Fki. fcwi hmk ky Hmi 

These appearances are generally ol>«erved in Ceylon on 
bush^ nearly due for pruning, and In had emm tne bitiA 
may be surrounded by a ring of dejwl twip. 

The most serious damage caused by J{«i Rust occurs 
after pruning. According to Mann and HutU^hinson, prae* 
Ucally all the tea in beanng in Noitb*Kast India is prunid 
during the period, Decamtier-March, and the usual ntf^od is 
to cut off the previous year’s growth, leaving from one to 
tour inches of new wood. In rlktricts badly aiffected by 
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Ited RuKt the disease generally appears, after the first lu'av^ 
rain of the season, on tiie lengths of tin* pr<>vious year s 
wood which were left in pruning. 'rhes<^ pruned stetns 
become red in irregular patches, the colour hiung due to 
the fruiting hairs of the alga which are produced in such 
numbers that they form a velvety pile. Tiie alga is not con¬ 
fined to the wood of the previous year, but may be fourul on 
old stems up to an inch m diameter. Mann an<l Hutchinson 
state that prior to this appearance of the fructifH-utionH of 
the alga, the new shoots whhdi have sprung from the pruned 
wood may have shown a lack of vigour and a t(*n<hm(iy It) 
a premature hardening. 

In the low-country of Ceylon, wJie^(^ bushes jire pruntal 
back to a framework of a few thith brarudies, Ited Rust, 
may appear on these brant^hes, an incli or so in diamelt^r, 
in an almost continuous covering from the pruning cut 
backwards for a length of six int-hes or mortt. As a rule 
the affected brancluis tlo not product! jiny new shot)ts, but 
die back. This effect is oft^m very ntdiceablt! in fields 
attiicked by the root diseast! caused by Ihtriffdiplodia^ iitjil 
it is probably to be attributtid f.o tlie weakening of t he bush 
by the root disesise. 

In attacks on the shtm, as tleseribed in the two preceding 
paragniphs, the alga is living within the tissues of tlu! bark, 
and is only evident when it produces the retl fruiting hairs, 
whitdi may be only in the last stage of tlie alga on the tlying 
stem. Infetdion of the stem must have Piken place sortie 
time previously. In India, it is believed that infeidion 
occurs shortly after the young sh<w>ts have ai^quired a brown 
bark. In the first stages of bark formation the out4!r layers 
of the stem are rough, and more or 1<*sm cracked, arnl the 
spores of the alga, halging in the tjrat^ks, give rise in tliat 
protected situation to filaments wJihdi penetrari* into the 
living tissues. Though further exp<!riment and investiga¬ 
tion are required on this point, it would appear that the 
older branches are infected by means of spores frotn the 
leaves and green twigs Ireforo the bush is pruned. Mann 
and Hutchinson’s account of its appearamre on the pmniwl 
stems in India points to the same conclusion. The alga 
apparently grows slowly, or remains more or less dormant, 
in the bark until the hush is pruned, when it develops more 
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vigorouHly and ])r<)du(^OH it« .sporangiophorcH. In this con¬ 
nection it is to he noted that whereaH a fungus would he 
injured, or retarded in growth, hy exposure to light, the 
parasite in tiie present disease, being an alga, is most prohahly 
benefited by it. d’he same appears to Ijold good in the cast* 
of other cultivations; in cacao the species of ('rphalvnroH 
wliich occur in Die-back arc most abundant on unshaded 
trees. 

The alga ramifies between the cells of the bark and iJtishes 
them apart, with the result that some of the surrounding 
cells die. The effect of the alga extemls beyfjtid tlu? limit 
of its penetration, and (;onse(|uently a layer of dead cells is 
formed between the alga and the living tissues of the branch. 
If the bush is growing vigorously it may form a cork laytw 
beneath the dead cells, and this cork layer cuts <»ut tin* deiul 
tissue and the alga with it. In that case the alga dries up 
and dies, and only a small, slightly de|)reH8cd scar is left cm 
the branch. But if the l)U8h is weak, its growth is too slow 
to allow of that. The alga then grows through tin's layer of 
dead cells and kills off still more, ultimately in many cases 
killing the branch. 

The facts of the foregoing paragraph support- the sfate- 
raent that lied Rust is a disease of weak Imslies, and afford 
a clue to the treatment of the disease. The alga is uni¬ 
versally distributed, but it does not become a serious parasite, 
unless the bushes are, for some reason or other, not in a 
vigorous condition. If a bush is growing vigorously, it can 
resist the attack of Red Rust. 

Weakness of the bushes may be due to several causes, 
lack of drainage, shallow soil, the formation of a hard pan, 
poverty of the soil and lack of manure, hard plucking, 
improper pruning, etc. Such of these (sauses as are remediable 
must ^ removed before the disease can be got rid of. Bad 
drainage is a fairly frequent cause on smau patches, while 
over laige areas heavy plucking and cessation of manuring 
have been the main contributory factors during recent years. 

No variety of the tea plant is immune to Red Rust, but, 
in general, it is held that the pure Assam indigenous types 
^ve shown themselves the most susceptible, while Manipuri 
is the most resistant. But difierenoes in soil conditions will 
completely reverse this conclusion. 
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Ah it haH found tliat vignrotiH 1 )Uh1h*h am al>l<> to 

throw off tlu* paruHitn, Ifrd liunt nuiHf Ik* condniti'd hy ini- 
provcmuntH in cultivation, manurinjj. and jjruning which will 
lead to the production of stnmgcr IuihIick. 

In priinmg, <d(*an ]>runing, /.c. the n*ni<tval of all weak 
slioots, is i'ssential. 'I'ahle ]>runin{<, or merely cttflin^ across 
the top of the hush, is t(» he avoided, as this met Inal leaves 
untouched the outi*r hraiK'hes which ar<^ th<‘ most likely 
to have been \veakene<l hy Hed Kust. 'I’liesc die ofT atnl 
reduce the size of the l>ush, and a ret>etiti<m (»f this pna-ess 
after each pruning may ultimately kill it. Hushes shtiuld 
iKtt he allowed U) run up Itehtre pruning, with the idea of 
strengthening them, as they then prodma* a large numher of 
stems which compete with one anotlu?r ami are W4*akened in 
consequence, and are therefore tim more liahle to he attacked 
by lied Rust. 

The chief re<juirement in dealing with this ilisease is 
impn)vement of the hushes hy general cultivation ami manur¬ 
ing. In India it is n‘commetuled that a sohd>le manure 
should he applied immediately after priltting, the foilowittg 
ladng suggested : 

( Atumonhini siil|ilmte . I cwt. 

For sandy soils ' Hupcrphosulinte . . h 

I Fotassium nitrate . !<• 

For stiff w,ils . . 1 „ 

t Hasi<^ slug . . . . 1 „ 

The application of potash may he strongly re<'ommended. 
There does not appear to he any doubt, that in th<< case of 
tea it favours the production of wood and assists the luish 
to resist disease. 

It would he exp<K-ted that as lied Ihist is eausi'd hy an 
alga, it would remlily yiehl to spraying with copper com¬ 
pounds. Hut in actual practice it is huiml that owing to 
its c.overing of fine hairs the alga in the fruit ing stage eannot 
he. wett4‘d. Aftf*r spraying, the Red Rust pati hes liave been 
found to 1)C uninjured or to he killed only at their eilges. 
(Consequently, 8])raying when the fruetifhuitiotis are visible is 
of little use. On the other hand, good results have followcil 
spraying with Bordeaux mixture or lime-sulphur solution 
immediately after pruning. I’he alga may then lie ilesiroyed 
before the haim appear. 
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Hoavy ])nining and collar pruning, taken alone, liave 
not proved Hucceasful in dealing witli tJiis dis<*aH(‘; a lieall hy 
growth may be obtained at first, but if the soil conditi(»nH 
have not been improved the new shoots Ixa-ome inhatted 
again. Burning over an affected field has been found useless 
for the same reason. 

The treatment indicated is usually begun at pruning time. 
In certain cases direct treatment of tho disease as early as 
possible is necessary. This may liappen wlien young ])lants 
are attacked, or in case of severe outbreaks on ohier tea. 
The badly diseased branches should be <mt out. and the 
bushes sprayed witli Bordeaux mixture. Burgundy mixtur(% 
or lime-sulphur solution. In India it is ailvised that lime- 
sulphur solution should hie used in the cold weather and 
Burgundy mixture, with the addition of an atihesive, during 
the rains. If the soil is poor an a})plicution of soluble 
manure should be given. 

It has not yet lieen decided which of the leaf algae attacks 
the older stems. Mann and Hut^diinson record that the alga 
found within the bark is green, not red or orange. In 
Ceylon it is both green and orange, and those are the colours 
figured by Karsten for Cephaleuron parasitmiK. It is prob¬ 
able, therefore, that the alga in the old stems is the latter 
species. On the other hand, the colour of tho sporangiophores 
on the stem is decidedly red or orange-red, while the sjMirangio- 
phores of Cephaleiiros parmilicm on the leaf are yellow or 
orange-yellow. 

Bacterial Leap ani> Stem Disease 
(BadUus Thme Hori and Bokura) 

A disease caused by a bacterium which attacks the leaves 
and stems of the tea bush has been known to occur in Japan 
since 1908, though its nature was not determined until it 
was investigated by Hori in 1914. Hori named it “Red 
Scald Disease." As it is at present onlj known from Japan, 
the detaihi which are available concerning its mode and time 
of occurrence on the burfi must be interpreted in accoi^nc» 
with Ae methods of tea cultivation in that country, where 
plucking is in abeyance durii^ the winter. 
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The (li.sea.se niay make its appearance in Keliruary MarcIi 
on the old loaves and twigs of fhe pr((vioim y<‘ar, or lat(M- in 
the year on the young leaves and twigs of any of th(( suh- 
secjuent flushes. It Ix'gins fir.st on the leaves and pa-sses 
from them to tin; twigs. Practically, it. may attack leavifs of 
any age. and any twigs which hoiar heaves. When tin' (tld 
leaves of the previous year iiav(‘ hcsen attacked, tin* Inids 
wlu(di afterwards develop in their axils may pr<»ve to he. 
infected. 

On fully developed l(;av<!.s the dis((as('! first produces 
pale brown circular .spots, 2 t(» .‘I millimetres in diameter, 
S(;attered over the hmf. 'I'lie-se spots rapidly increases in size 
and coalesce, forming large, confhnmt patches. Tln( margin 
of the patch is sonn^what irn'gidar and undulating, but 
sharply defined. 'I’he patches are: slightly blackish towards 
the margin and bfuir numerous concentric undulating lines. 
In dry weather they chang(( to r(*ddish brown, while in wet 
weather tiny become dark reddish lirovvn. On tln^ under 
surface of the leaf the spot is pale brown, la-coming blackish 
towards the margin. Spots fnapiently begin on th«( mid rib, 
extend irregularly from side to .side of the hud. and spread 
down the hmf-stalk to the twig. Tlui injured h-aves rapidly 
wither, and the disea.s(*d luish often loses all its old leaves 
and becomes naked for a time. 

After the disease lias occum-d on the full-grown leaves, 
tJie young buds may l>e attnck<Hl just as tln^y open or shortly 
afterwards, turning red-l>rown atnl finally becomiiig Idack. 

On twigs which have be(*ome woody t in* disi-ased t issiu's 
turn Idack only at the points of attachment of the leaves. 
Young green twigs turn lilack and with<*r entindy when 
attackeil, so that bushes which ar«^ si^verely alTected become 
bare and exhibit nunmrous dead twigs bhwh'ened fora h'ligth 
of 4 or B inc’hes. 

The disojise is said to occur only on tea wliich is (^xpos(*d 
to full sunlight. It is not found on tea which is shaded by 
trees or artificially screened. ('orres|)ondingly, on nnshaded 
tea, the uppe,r part of a linsh may he stiverely damage«i, 
while the lower part/ is only slightly affected. 

It has h<‘en hmnd that the system of numuring has 
an importa.nt bearing upon the iniutlencit of this tiisease. 
In many cases fields had been heavily manured vvitJi a 
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nitrogenous luamiro, usually nighlsoil with the addition of 
fish or ra])o cake, in order to obtain an in( r<‘as(‘d cro]). Ilori 
remarks tJiat, hitherto, tea manuring in rlapan has <-(»nsisled 
principally of supplying nitrogen, without any regunl to 
phosphoric; acid or potasli. The bacterial disease* occurs 
principally upon lieids or estates thus excessively rjianured, 
and it lias been made worse by a repetition of the manuring 
in the hope of restoring vigour to bushes weakened l)y the 
disease. 

Wet weather favours the }>rogr<*ss of t in* distaise, as the 
rain washes the bacteria from the* spots on the leaf down the 
leaf-stalk to the stem, where they can attack the stem or 
infect the young bud. 

There is as yet no proof that the bacteria are eonveycul 
from bush to bush by inscuts, though it is probable that 
sueh is the c;ase,. 'I'he puncdiires mjule by rtiites or sucking 
in8cc;ta would afford the bacteria a nnidy means of entrance 
into the leaf. It has been noted by one observer that leaves 
partly eaten l)y bag-worms are severely attacked, and that 
the disease appears first on the hushes which liavc* lieen badly 
damaged by these insecds. 

It has been observed that tea which has Imen sprayed 
with Bordeaux mixture jis a preventative c»f leaf disease 
caused by fungi is not attacked by this ha<;terial disetast^. 
Hencie it is reciommended that the same treatment should be 
adopted against the latter disease, the bushes being sprayed 
with Bordeaux mixture (I) at the time the spring buds l>egin 
to develop, (2) again after the first flush has been plucked, 
and (3) a third time, in the autumn, after plucking has ceased. 

Excessive nitrogenous manuring must l>c abandoned in 
favour of a balanced mixture with a due proportion of 
phosphoric acid and potash. 

Dead twi^ must be pruned off and burnt, and it is also 
recommended that diseased leaves should be shaken off, 
collect^, and burnt, 

Bi^ck Hot 
{Corticium spp.) 

A. disease of this character was first observe on tea 
in Java in 1907 and was described by Bernard. In 1916 
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disease was found in Ceylon, and the former 
^ been recorded for Assam. As far as Ceylon 
led, it is highly probable that the disease has 
1 that country for many years and has been 
d, probably passed over as a bad attack of one of 



—^The effect of Black Rot on Ck)ca ; lower leaves decayed, upper 
leaves healthy, x 

in leaf diseases on bushes nearly due for pruning, 
ir that supposition are afforded by a perusal of the 
relating to coffee leaf disease in Ceylon, from which 
that the coffee was attacked by Black Eot, caused 
s of Gortidym, in addition bo the notorious Hemileia 
Coffee in South India is attacked by a similar 
but the fungus is a different species from that 
«a in Ceylon. 
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. In i-tw efl’ect on the tea I)UKh the |)lant<‘r wonhi no douht 
regard the Ceylon di8(^a.s(^ as a leaf di.s(‘ase pure and simple. 
The fungus, iiowcvc.r, is not eonfined to the leaves, hut 
can and docs spread over all the paris of th<* hush above 
ground. It is tlierefore impossil)l(- to eradi<-ate if hy merely 
plucking and hurning diseased leaves, and if is importanf 
that its true character shoidd he recogni.se*!, so that 
appropriate. st(!ps may he tak(*n to arrest its sfjread. 

Attention is usually directed to the alTeeted hushew hy 
tlie blackening {)f the young<‘r leaves. 'J'he more ten<ier 
leaves in tlu* upper parts of tlie hush turn black and become 
soft and rotten. Furthermore, they do n<d. immediately fall 
off, hut remain for a long time attached to the slK)otH. In 
very wet weather the old<(r kuives may share t he same fate, 
hut it frecpiently happens that the injury f>n the. latter is 
confined to the production <»f local dead patches. The dearl 
leaves hang more or less vert ically, and, if they <‘ome in contact 
with the stem, adhere firmly to it. Hiniilarly, dead leaves 
which (iome in (a)ntji('t with one another become fastened 
together in (blusters, while fallen leaves often iwlhere to 
healthy ones. In very ha<l attacks the numerous, appar¬ 
ently dead, bushes, e-ovcrcd with decaying leaves, present a 
most deplorable sight. 

Although the fungus may have spreari over the greater 
part of a tea hush, it may not he, perceptible to the naked 
eye during wet weather. In that respettt the Ceylon Black 
Hot differs entirely from the Thread Blights, in whitth the 
stems and the leaves always bear comparatively stout, white 
threads of mycelium. The easiest way of detecting the 
fungus of Black Rot in such cases is to remove a dead leaf 
from the stem very carefulljr, pulling it off in a direction 
parallel to the stem. It will then be found that a thin, 
transparent film of mycelium peels off the stem, attachetl to 
the base of the leaf-stalk. 

The foregoing t^t and the occurrence of clusters of dead 
leaves fastened together by very fine, cobwebby films of 
mycelium serve to distinguish Black Rot from severe attacks 
of Blight, 

The fun^s which causes the disease consists of very flme 
threads which run a-loi^ the stems and over the under 
surface of the leaves. These threads unite into a very 
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delicate film, cHpecially on the leaf. The I’lUigUH has Iteini 
found on woody sterns up t(» an inch in diaineter, an<l <‘an 
no doubt occur on any part of t he bush abovr^ th^^ gr’ournl. 
On the old sterns it does not appear to cause any darnagr^ 
On the green sterns the fungus may cause a prmnattrr^r^ 
hardening in the form of s<'aly, gr-ey-brown ]tatches, (tr if. 
may ultimately kill them com[)ietely. Ibif befon* that 
happens the planter will havr^ noted its effect, upon the 
young leaf. 

The first sign of an attack on t hri young huif is t hr' af>{>r*ar- 
ance of a number of small, irlackish-brown, (»r clio<’ohi.te 
brown spots, usually crowded together (Plat*' 1., b’ig. D). 
The upper surface of the leaf ap|)ears sunken on and rmrrnl 
the spots. These spots soon run togrdher arnl form a patch 
which gradually extemls over the whole hnif. Large patcluss 
are red-brown to chocolatcr-browrr, itsually rnofth'd, la'corrting 
black when ohl and wet. 

On the older leaves the effect rrtay not far so gruter’rd, only 
part of the leaf beirtg attackrul, but thi# no doubt dejamrls 
on the weather. If the whole leaf is not involved, the 
diseased spots are itsually large, sunken, black, or rlei*p 
chocolate-brown with a bla(;kish margin, uniformly r-olotired 
or mottled on the ujrper surfa(a% arul greyish brown, some¬ 
what sodden on the lower. Wluui <lry the sjiot is grey, and 
may easily be mistaken for (Jrey Hlight. 

The fungus threads run along the stern and nass to the 
leaves via the leaf-stolk. As far as has been <l<‘termin»*d, 
they are confined te) the under surfats* of tire leaf, except in 
cases where a diseased leaf fulls on the upper side of a sound 
one. But even in the latter ease the fungus dr>es not, afrpear 
to cause any damage through the upper surface. 'I’he spots 
may first appear at any point on tin* leaf, not neer'ssarily iif 
the stalk end, as might be expected. Frecpiently the fttugns 
accumulates in the axil of the leaf, i.e. the alight between the 
leaf and the stem, and forms a fairly dense, white or yelhiwisli 
felted cushion, while the leaf and stom are still grernr. 

In addition to the attack on the leaf vm the leaf stalk, 
healthy leaves may be infertel by corning in crrrrtact wit h 
diseased leaves, or from diseased leavea whudr fall off and 
adhere to th(»e below. As far as has been observtul, the 
fungus does not prcnluce aerial mycelium, t'.c. free threads 
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which stretcli across from one leaf to another, as in the case 
of Horse-hair Blight. 

If a shoot which hears one or two diseased leaves he 
placed in a closed tin hox, it will he found, in about twelve 
hours, to have produced a quantity of greyish, cohwehhy 
mycelium. The growth of the fungus under such circum¬ 
stances is extraordinarily rapid, and glass clishes in whicdi 
diseased shoots are (mclosed are usually filled with masses 
of mycelium in a few days. This iiulicates the possihility of 
a very rapid spread of the disease, under suitaljle weather con¬ 
ditions, e.g. a saturated atmosphere and a higli temperature. 

Black Rot has only been observed on tea in (leylon, up 
to the present, in the wetter low-country distruds, and on 
tea which is due or nearly duo for pruning. The disease 
usually occurs in patches si^attered over the fiehl. This 
would indicate an original distribution by spores, blown tn 
different parts of tlie field, and a subsequent spread at each 
point by the growth of the mycelium and the dispersal of 
diseased leaves by ^hc wind. There is no doubt that the 
fungus is an inhabitant of the Ceylon jungles and spreads 
from the jungle to the tea. On one infected estate it was found 
on an isolated group of jungle shrubs, on Catophyllum Bur- 
manni (Sinh. Ourukina), of vmich tlie clump was chiefly com¬ 
posed, and on Hemideittntui indierm (Sinh. Irammu), a climber 
which overran the Gumkina. Tiiere would not, however, 
appear to be much probability that it will prove to l»o 
conflined to any particular species of jungle slimbs. In 
Ceylon it attacks coca {Erythroxylem Com) and OxyarUhm 
tubifiorus. 

When the fungus is ^wing rapidly in the wet season on 
tea in the low country, tne mycelium on the stems and leaves, 
as already stat^, is practically invisible. In drier weather, 
however, or during the rains at higher elevations, the threads 
on the stem and the films on the leaves produce fructifications, 
and they then become conspicuous. These fructifications 
consist of poups of basidia, each basidium bearing four 
spores; ana owmg to their development the films and threads 
b^me powdery and white or pale pink. It is remarkable 
that on tea (low country) these white powdery patches have 
been found only on the older l^ves whujh show little or no 
damage from the fungus. On coca, however, the fructifica- 
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tion has Ix'.en found also on tlin (load wit horod l«‘av<'s, l liough 
on this plant it is still most abundant on living loavos and 
stems which do not show signs of injury. 

When the fungus is {)roducing its friud ilications th<^ 
under surface of a leaf may be covensl with a thin, whif j* or 
pinkish powdery film, either (Himjiletely, or in patches ex¬ 
tending from the leaf-staik, or in cin-ulur ])atch«‘s anywhere 
on the lower surface. Similar patidies are formed on the 



Fid. 22. (Jorih inm 7'hmr, ifit* film uu it D/t tlir^ 

an»l y.iUHK (AfUir 

stem, where of neceiwity they must nin along the stern atnl 
are often (amfined to tlie lower sitle. lienee the fruetifi<'a- 
tion on tlie stern supertieially resetnlihrs a 'J’hread Blights. It 
differs, how'ever, from the Thread Biigiits in t hat the visible 
patches are eornposerl errtirely of the fruetifieatiori anrl are 
more or less diffuse, and in the abstnn^c of ti definite, con¬ 
spicuous, sterile, coni, Mierosraipu^ally it differs r rirnpletely 
in structure. 

The film on the leaves and the rnyeelium cm the. sterns 
are comparatively easily detached when fresh. They run 
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over the siiri'iice of the living tissue, l»ul llie JiypJuie appar¬ 
ently do not peiuhnite it. Up to the ])res(>nl it is not known 
Jiow the fungus exerts its (‘ITect. I’he hushes on which it 
grows undoubtedly sufT(‘r; their leuv(“s decay rapi<ily and 
the smaller twigs ar<i killed. It lias been suggested that the 
superfi<-ial film blocks th<‘ stomata ami 
so causes the death of the leaf, but 
that does not agree witli the olwerved 
(ffect s. 

On coca the fungus usually .starts 
towards the base of a branch and grow's 
u})wards raphlly, killing oil the leaves 
and binding them to the stem. White 
powdery patches may be found on tliesj* 
dead leaves. I n t he furt her growt h of t he 
fungus up the branch, however, espe<-ial!y 
if the rains temporarily <-eaH«% the stem 
and the upp«T leaves are covered with 
white, or pinkish, fruiting patches, and 
these leaves do not. show any signs of 
injury. 

The Ceylon (Jortmum is still alive on 
primings left in the fieUl two months at 
least after pruning, Brunings gatiiered 
in June from a field pruned in April 
yielded an alnmdance of myi’elium wlien 
placed in closed glass dishes, and this 
rapidly produced the chariuderistic spots 
on fresli tea leaves put in suhsecpumtly. 
In the same field, and at the same date, 
Fio. n. ~OortMum up. the lower branches of some hushes, tJie new 
l®*^ve8 of which had come in contact, with 
Coo*. X j. the prunings on the ground, had already 

acmiired the disease from the priming's. 

As the fungus usually attacks tea near tlie pruning time, 
it can be dealt with during pruning. All prunings from 
infected bushes, and those immediately around them, must 
be collected and burnt. It is best to prune these bushes 
first, leaving the healthy bushes to lie pruned later. Since 
the fungus occurs on the branches as well as on the leaves 
the bushes should be pruned well back. Burning the pruning 
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is essential, because the fungus can survive on them for some 
months and can infect branches which come in contact with 
them, and can most probably reascend the bush from them. 
The adoption of the above methods will get rid of the greater 
part of the fungus, but will leave untouched any which is 
living on the older wood. To eradicate the latter the 
bushes must be well sprayed, after pruning, with Bordeaux 
mixture. 

In Java a different species, Gorticium Theae, forms white 
or pinkish cords which run along the branches, ramifying 
and uniting here and there. The cords are found only on 
the young branches, two or three years old, never on the 
thicker, older branches. The cords are from one-half to 
2 millimetres broad, but sometimes spread out into a very 
thin film. When the cord reaches a leaf-stalk, it travels 
along it to the under surface of the leaf, which it covers 
with a thin pink film. 

This disease has been found on several occasions in Java, 
but it has not caused very serious damage there. On some 
fields, however, a fairly large number of bushes may be 
found which exldbit the characteristic features of the disease. 
In the middle of a bush, which is otherwise vigorous and 
healthy, there may be found a dead branch bearing a 
cluster of yellow, dried leaves, and on the other branches, 
which may die soon afterwards, one finds the pale pink cords 
passing along the leaf-stalks and expanding over the lower 
surface of the leaves. 

Gorticium Theae differs from the fungus of the Ceylon 
Black Eot in having a conspicuous cord on the stem. In 
the latter respect it resembles the Thread Blights, but it 
differs from these in the structure of the thread: 


Thread Blight 

(1) The Parasitic Thread Blight oe India 

The name Thread Blight is apphed to a white myceUum 
which runs in coarse strands over the stems and leaves of 
the tea bush. At least one such fungus has been known to 
exist on tea in India since 1868, and hSig been the subject 
of much writing and numerous mistakes. The mycehum. 
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in tlio condition in whic-li it. is usnally collootofl hy tln^ 
planter, is gentn’ally sterile, and partly f(»r that reason tlie 
literature riilating to 'I'liriawl lilight <'onsists inainly <»f 
conjectures. It is now known tliat there are at least two 
species of 'I’hread Bliglit on tei in India, one of them parasitu^ 
and the other epiphyt ic-. 

The white my<ailimn usually begins its development on 
the branches ami spreads from the.m to t he leaves. It may 
begin at any height from the gnnind, but in g<*tieral it appears 
to originate under the shelter of the dense shade about 
half-way up the bush. Once it has obtained a f(»oting, it 
runs along the branches, < hieHy in an Jipward <lirection. 
It does not start from ground-level, as a rule, and it is 
not connected with any mycelium in the soil. On the other 
hand, the mycelium of PolyjHtrm ifUrrmptm, which causes 
a root disease of tea, may run from tin; djwmse-d root up the 
stem in c,ords which closely resemlile Threiul Blight, 

The white threiul, which may be up to a millimetre 
broad, is idosely and firmly attHclieil to the bark of the bramdi. 
It is at first somewhat woolly, and gives off along the margin 
very fine hyphae which serve, to fasten it to the bark. When 
old it is usually firm and smooth, and may beiaane brownish. 
Here and there it liranches at an acute angle, the branches 
frequently reuniting and forming a network. The cimls 
tend to become stouter as they asisend over the thinner 
twigs at the top of the bush. 

When the cord reaches a leaf-stalk it gives off a branch 
which travels along the leaf-stalk on to the under side of 
the leaf. As a rule, it divides fanwise at tile base of the 
leaf into a numlxir of finer cords which radiate from the base 
over the lower surface. These fine strands soon become 
united laterally bv a thin film, so that the under surface of 
the leaf is covered with a thin white sheet. 

If two leaves are in contact the mycelium may pass 
from one to the other, and Butler records that, in ^eat 
humidity, it may crow maces up to half an inch wide. 

The effect of this Thread Blight on the leaf is soon 
evident. In a very short time the i»rt of the leaf which is 
covered by the fui^^ turns brovra and dies; this is usually 
the basal j«irt of tlb leaf, and in consequence of the death 
of that part the remainder withers. The dead leaf then 
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becomes detached from the st(‘m, but. it. frecjueutly remains 
aaspended f)y the threuci for .sottie time. On thin-leaved 
jungle shrubs, such as tStrohilunfJieti, t lu; efTe<^t. of t h<? fungus 
is very marked ; and it is unne<!essary to turti ov<«r t.lns hiuves 
to see whether they l)ear the fungus, for the upper surfiKH's 



is blackened over an area wliicli corresponds exa<d.ly with 
the distribution of the fungus on the lower. 

It has not yet Ixurn <ieternun«Hl how the fungus attacks 
the leaf. When fresh and moist, the him can Ite peek'd oil 
the surface, and no hyphae have lawn <letec,tod wit hin tlu* leaf 
in the early stages of the attm^k. As, however, the ultimate 
branches of the hyphae are veiy fine, it is poiwible tliat they 
may have been overltmked. Hyphae from the eor<l |w;netrate 
into the stem, and, though they do not appear to injure 
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the tea Htenv, oja'n wouikIk or cankcrH are foruu'il (»it tlic 
stems of junghi shruhs. Young Kt<‘ins are kilieti hv this 
Tliread Bliglit. 

This form of Thread Blight o<-<’urH on tea in Northern 
India, and the same, or a similar, species on colTef^ in Java 
and on jungle shrul)8 in (!evion. H has not y<‘t l>eet> found 
on tea in Cleylon. It has also been re<'f>rded in India 
on bamboo, loquat., sapodilhi, Jhimnia, and DilU'nin Intlim, 
but these records would apj)eur to be based <*n naked-eye 
characters only, and in view of the confusion which has 

prevailed concerning the different 

^ sptH'.ies of 'I’hread Blights it is prob- 

/f\ able that this list needs revision. 

{()j ^J) parasitic Hp<*cies on tea may, 

\i y to some extent, be distinguished from 

n I harmless species l»y 

thread liecoming thicker on the 
rf smaller branches, anti by th«^ con- 

K jj timious film on the lower surface of 

Yy Mt‘'r‘>«<’‘>pically it differs 

y in having peculiar Wlies, known as 

H I anker cells, on the thread, and, 

more alumdantly, in the film on the 

Kio. 25, - Arik<*r (’I'lln fttntt IrtiRf iin* oviil or ftnlirrii*!!.! 

HHght. xm (mm with a baHiil and an apical 

point, and sometimes one or more 
points projecjting from the middle. 

Thread Blight is not necessarily confined to hushes under 
dense shade. It can occur on hushes in the open exposcMl to 
the full effect of the sun. This at first sight is surprising, 
as a fungus mycelium is usually a delicate structure and 
soon succumbs on exposure. In the Thread Blights, however, 
the bulk of the hyphae of the cord are thick-walled or solid, 
and because of that the mycelium can withstand desiccation. 

Watt and Mann considered that Thread Blight was a very 
destructive dise^. They stated that it occurred in every 
Indian tea district, and in some of them it had done a great 
amount of damage. They were of opinion that it had l^n 
oiw of the commonest,and perhaps one of the mostdestructive, 
blights of the tea bush, though it had b^n usually neglected 
and looked upon as causing little or no injury. In con- 
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sccjueucc, 20 to 50 por cent of tlui huslieH in a block were 
not infrequently iittiick<Ml, tliUK reducing yields anti ruining 
hushes. 

Timstall, in 191 (5, Htatf^d that tlui improvement wliit^h had 
taken place in pruning in Assam had resulf <ul in a great, 
diminution in the attacks of 'I'hread Blight, in that. distri<-t. 
'I'he caustic, washes wfiich many plant^irs hud used on " cut.- 
back ” tea in the cold \veath(*r had also tended t<» further 
reduction. In consequence, I’liread Blight had cease<l t<» hc^ 
an important disease m jnost. of the tea ilistricts. Acconling 
to the same author, Thread Blight was very prevahuit- in 
(jachar and Bylhet <iuring the rainy s<*ason (»n most gjinhms, 
especially on narrow, shaded bheels betwi^en teelas. 'I’he 
application of lime sulphur soluti(m, four times t he usual 
strength, during the cold w'eaither had been found <jiut<* 
successful without pruning out t he infecded wood. 

The treatment of the Thre.a<l Blight is usually taken in 
hand at the pruning season. As far as possible all small 
branches whi(;h bear tlie white threads should be cut out, 
and if the blight is confined to the upper parts of t he bush 
that will suffice. But if the heavu^r woo(» is at.tacke<l, tla^ 
bushes must be treated, after pnming, witfi lime sulphur 
wash. 'Fhis must be brushed over the affected parts, the 
mixtur<5 being w(;ll rubbed into the thread. If tin* threatls 
in the middle of the bush are left untreated they will rapidly 
grow upwards and attack the new slutots. 

The affected primings must be burnt. If left lying on 
the ground they may develop the fructification, wliich will 
then produce spores itapable of reinbading the bushes, or 
the threads may possibly spread from the primings to the 
hush again. It has been stated that the roots of t<ni luishes 
have become infectetl with 'I’lireuil Blight aff4;r affe<-t 4 ‘d 
primings have been buried, but in view of the knowm habits 
of the fungus, and the difficulty of ulentifying mycelia, that 
would appear doiihtful. Hearcli should be made for trees 
or shrubs, other than tea, liearing 'I’hreud Blight, in the 
immediate neighbourliooil, and if any are found they should 
be treateti or removtsl. 

When withered leaves which bear Thread Blight are 
blown off l»y the w'ind and kwige in other hushes, t he fungus 
grows from the leaf to any stem witli which it happens to be 
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in contact and thus t Iks bimh. Thin is of ([uitc common 

occurrence in tea, and a dead lejif can often be found atta< lied 
to a stem at tiie. ])oint wdien^ the cord begins. In hulia, 
not only tea leaves, but the h^ivi's of a jungle tree, Utengnh 
{IHllania indim), liave bexm found a<^h<^ritJg in that way to 
the stems of th(‘. tea bush, iiut while that method un¬ 
doubtedly serves to distribute, tlu; blight through tin* field, 
it may be doubted wliether it is effective over long distances 
or in introducing the disease*, into new Uxailities. fn tlies 
latter cases a distribution by means of spores would a]>}>ear 
more probable. Uj> to the |»resent, howev(*r, no fructification 
has yet been disc.overed either of this Indian parasitic Thread 
Blight or of the (jorresponding parasitic Thread Blights of 
Java and Ceylon. 


Tiirbai) BnniiiT 

(2) Tub EeiPHYTic! Thrkad Buicjut India and 

C'kylon 

{Marasmius puhhcr (B, and Br.) Tebdi) 

The common Thread Blight on tea in Ceylon is epiphytits— 
that is, it grows on the tea bush but does not attack it. 
The same species (Kaairs on tea in India, hut the relative 
distribution of this and the parasitic speeies on tea in that 
country is not known. It has lieen found also on nutmeg, 
cacao, and Beloperone obhmata in Ceylon, but has not yet 
been discovereifin the jungle. 

To the naked eye the white cord on the stem does not 
differ notably from that of the parasitic species. On the 
thicker stems it tends to branch fanwise. As a rule, it 
does not become thicker on the smaller twigs, and it does not 
form a white film on the under surface of the living leaf. 
When the thread runs on to the lower surface of a feaf, it 
usually remains undivided, but if it branches the branclies 
are not united bv a continuous film. It pass^ from one 
leaf to another ii the leaves are in contact, but it has not 
been observed to bridge any gap. The two leaves are 
generally fastened together by a thime white pad of mycelium 
at the point of contact. MicroK»pically, it differs from the 
parfMsitac species in not having any anker celk. 
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This Tliread Bligiit has h«en uiKlcr ohsc'rvafion for 
several years f>ii nutmeg, and lias not lieen found to oause, 
any damage. The leaves over whieh it runs do not exhibit 
any signs of injury, and they are not east off, oxeejit at the 
normal times of leaf-fall. When they are. detaeluKl they 
remain for a long time suspended by the tfirea<l, and may 
become adherent to one another, or to a branch, thus forming 
dusters of dead, withcmed leaves. 



Kiti, 2(1, — K{»i|»hyti(5 Thn*a<I Blight pulrMr) m hmf iiimI 

with A J. 

In its general details of structure and lihi-hist-ory tins 
Thread Blight resiimbles th<i pHraHit•i(^ 'Phread Blight. Its 
(;ords are oomposefl chifdly of ihit^k-walled hyphae ; it runs 
over the t4?a bush in the same manner; atm it can be dis¬ 
tributed by means of wind-borne infe(d«‘d leavt's. In the 
case of this spticies, howevttr, the fructification is knowtt. 

The fungus sometimes forms broiul, thin expansiotts at 
the side of the cord on the Htmn, and these become coveretl 
with minute white cups (Fig. 28), about half a millimetre 
in diameter. Similarly, after a leaf haa withered, the fungus 
may grow on into a film which covem the under surface 
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of the leaf, and the same while cups may <levelo}» on this 
film. These cups are ihe friK'iificatictus, Imt not the fully 
developed form. Tim latter i.s found on leaves wlii<'h have 
fallen to the ground, or info the middle of the tea hush, 
and is a small, helmet-shaped hasidiomycete, white alatve, 
oeliraeeouH below, with a few frills on the lower surface. 
It is known as Marasniiux pulrhcr. 

This Thread IJlight often appears on tea which has been 

allowed to run up hehtre 
I ^ pruning. It detes Jiot do 

any apprej-iahle damage. 
The varying (tpinions which 
liave been ex|>ressed con- 


A*'"' 







Fio. 27, Kpi[thyti«: Thw aitl Wight f*u 
U‘a i. 


Ftfh 2H. J/rfrff umif/M imh'hrr, 

** ** fttrni. ^ K 


cerning the injury caused by 'I'hread Blight are perhaps 
to be attributed to the fact that some planters have been 
acquainted with this species only, while others linve had 
to deal with the parasitic species. It should bo treated in 
the same way as the parasitic sjtecies. 


White Stem Bijoht 

Another disease which must l>e classed with the Thread 
Blights has occurred on tea and rubber in Ceylon, At first 
sight it s^ms quite different from the common Thread 
Blight, for instead of the stems having distincst white 
cottony threads running along them, they are completely 
whitened all over. As a rule, the effect u seen above the 
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level of the old wood, hegitinitig i(»\\'HrdH tli<^ luiHe of 
bmtiehe.s, 1 to cenliiuetres in diairuder, and (‘Xtending 
upwards to tlie smaller twigs. 'I’lie whole of tin; stems in 

the U])])er ])art of tlu^ hush look as - - 

if they luul been whitewashed. 

A (aisual examiruition of am 
affee.ted stem does not reveail ainy 
general eoveringof fungus ttiyeeliiini, 
suefi ais would be ex[)eeted from its 
aippeairanee. The extawior of the 
stem consists of its original bjirk, 
but this is white insteiwl <af brown. 

On closer inspeadion, however, one 
or more white or yellowish corals 
are observed running longitudinally 
ailong the stem over the whitened 
area. These resembh; the corals of 
the common Threawl Blight, but, on 
the thiader stauns at lamst, they atre 
na)t ais stout ais in t ha* caimmaan fa>rm. 

Tliaiy are nait a-a»nspicuanis, baacause 
of the generail wliitmiing a»f the 
whole stem. 

1'he peculiarity wliia-h alistin- 
guLshais this aliseaxse from the aarali- 
luiry 'I’hread Blight is tluit., wdiereas 
in the hitter the fungus hyphae run 
in. a well-defined aajral, in this aaisa! 
they spreaal out from tha» cairal jvhiir 

through the da*ad aaiter bark layer ’ 

of the stem. Thaw* spra'aaiing hyfdiaa* are not visible ta» tha^ 
nakaul (‘ye, us they ara^ (»f va*rv small diameter anal rim 
through and between tluf dead bark ('ells. But in feeding 
on thaw*, cells they bleach them, and eonseajueritly the stem 
is covaareal with a wliite layer, wiiich owes its eolanir to the 
dead and loosened bark cells rather than to the cohmr of 
the fungus hyphae. 

1’he corals usually Imcorne stouter and more jiromiiient as 
they ascend the stem, and t he smaller twigs may l»ear t'rmis 
only, without any general whittling. On r<*aehirig the 
region of the leuvc's, they give off finer brauehes wliicli tiuss 
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along tho lower side of the leaf-stalk to the under shle (*f th(^ 
leaf, frciquently forming a small pad of fungus tissue sit the 
base of the huif-stalk. Once on tin* h’af, tlu’ cord divides 
into numerous bratudies which spri'ud out fanwisi*, or form a 
network, over the under surfaci*. 

The effect on the letlf is, sis a rule, {juite difTerent from 
that of the ordinary 'I’hreaii Blight. 'Hie fungus ihreails 
may run regidarly over the leaf, or they may expand into 

minute circular pads at frequent inter- 
■ vals. But, in many case.s, the thread 
is bordered on esudi side by a narrow 
watery - green zmie, whiidi indicates 
that the fungus has an immediate 
idTect upon the tissin*s of the leaf; 
and a microscopic examination show's 
that branches from the threail have 
jjenetrated into the leaf and are 

attacking its cidls. As the attack 
develops, the snperfii’ial cords be¬ 
come broader aiul the intervening 
spaces are often covered with a thin, 
white film, while the leaf turns brown 
and dies. The appearanixi of the dead 
^ leaf is quite typical (Fig. 30). The 
Km, :«». Th<M-iT<'i t ..f w hitf part, which l«;ars the fungus threads, 
tim'Vtt"'" extending from the leaf-stalk over 

ydu.w »n<i iHijt.Ty. {jalf or two-tliirds of the leaf, be¬ 
comes pale yellow-brown, or oven 

pale yellow, and papery or membranous, but the ter¬ 

minal part, which was probably not directly attackotl by 
the fungus, turns the usual tlark brown, or grey-brown, 
of a dead tea loaf, and is of the usual thickness, and 
brittle. The membranous part of the decaywl leaf soon 
weathers away, and leaves the stalk attached to the 
stem; or, in cases where a fungus strand has run along 
the imddle of the leaf, the mid-rib with its adhering strand 
may be left. 

Where two leaves touch, the fungus may spread from an 
afiwsted leaf to a healthy one, and the membranous yellow 
patch then extends over the leaf from the point of contact. 
Similarly, the fungus may spread from a leaf to a stem, or 
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vice versa, while pieces of leaves or stems which fall on the 
whitened stems b(?comc united to them by tlui fungus. 

I’he fungus does not appear to have atiy immedijite effect 
on the stem. It permeates the normally dead, outer bark, 
and enters the continuous cork layer which protecte the 
green, living tissue. But when the outer bark is 8(;raj)ed 
away, the green living cortex appears luuilthy, and intlie 
cases hitherto observed, the affected stituns do not die back. 
But a microscopic examination shows that some threads 
penetrate completely through the c.ort;ex and extend into the 
wood. The diseased branches shovdd, therefore, be pruned 
off below the white region. 

The fructification of this fungus has not yet been found. 


Horse-hair Blioht 
{Marasrrdm e/juhrinis Mull.) 

Horse-hair Blight is the particularly apt name given to 
a fungus my(;elium whic-h is sometimes found hanging in 
festoons among the upper branches of the toa-bush. It 
cannot be mistaken for any other “ blight,” so appropriate 
is the comparison. The cords of nwc,elium are black, round, 
and shining, like black horse-hair (Fig. 31). 

The threads may originate on the main stem near the 
ground, or at any point on the branches, but more usually 
on those in the interior of the bush. Thej run upwards 
over the branches and on to the leaves, being attacdicd at 
intervals by small brown discs of agglutinated hyphae. 
Unlike the threads of Thread Blight, they are not attached 
over their whole length ; and a single cord is not necessarily 
confined to one branch, but may pass from bramdi to branch, 
or leaf to leaf, at random. 

The fructification of the fungus has the same general 
shape as a mushroom. It may bo produml on the aerial 
mycelium, though in that situation it is so minute that it is 
scarcely recognisable. But when branches or leaves covered 
with a tangle of mycelium happen to have fallen to the 
ground, it appears in abundance on them in the wet season. 
Good specimens may also be found on mycelium which is 
growing at the base of the main stem. 
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The Htalk of the fnictificalioii is hhick anil shining^ 
tfio lionse-hair cord: it may he. up to two eentimotres h 
The cap is reil-hrowu or yellow-hrown, hemispho.rieal, 
pressed in t he eentns and marked wit h four to seven ra 
furrows, which correspond in ]>osition with tlie on. 

undersurface (Fig. II, MaramiiiiH c(inicnniH). 

This specii's of Horse-hair Blight is known to occti 
India, Ceylon, Java and Australia, and probably is tc 
found throughout tin* Fastern Tro])ic8. It is common in 



Frcj. 31.—BHglii m ^ | 

jungles, where it grows over the various shrubs which < 
stitute the undergrowth. As a “ blight ” of cultivated pla 
it has been recorded on tea in Cfeylon and India, and. on ] 
meg and Hevea in Ceylon. In general, it may l)e said to pj 
damp, shady localities. 

Horse-hair Blight, in Ceylon, is practksally confinec 
the low country, though it occurs sparingly at an eleva 
of 1500 feet. As a rule, it is only observed on tea whic 
nearly due for pruning. In most cases it was prob* 

f resent on the main stems when the bushes were last pruj 
ut it did not reach the top of the bush until they had aj 
nearly run their full period. Its appearance in tanigl© 
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the upper part of thc! huslu^s ov(U' a wi(l(i area fr(‘<|U(‘utly 
oecasi()ii8 considerable alarm. The fungus, howtiver, is not. 
parasitic, but epiphyiic', that is, it grows on the hush but 
does not derive its nourishment from the living tissues. It 
may l)e unsightly, but it do(*,s no <lamag<^ When tlie older 
leaves of thc bush die, they remain attached to the mycelium, 
and any dead leaves or twigs which happen to fall from ov(!r- 
hanging shade trees become entangled in it. 'rheH<‘. give a 
fictitious appeararute of parasitism, vvdii<-h is disproved by 
careful observation. 'Fhe fungus obtains its food from the 
dead outer bark of thc ohh^r st^tmis, an<l from t he deiwl leaves 
and twigs in the tangle. 

If leaves or twigs whi(;h l>ear the my(;elium are. conveyed 
to other bushes, the fungus will <H)ntinue its growth iti its 
new situation. The suggestion that the mycelium is con¬ 
veyed from bush to bush by birds which employ it in building 
their nests lacks the necessary evidfmee. that, it <^ver oct-urs 
in birds’ nests ; and in the case of tea this metluxl of dis¬ 
tribution would appear to b<f improbable, for, in Ceylon at 
least, where the bushes ar«! plucked at short intervais, they 
are seldom adopted by bir<ls as nesting siti's. 'I’he evidence 
would appear to indicate that distribution is efTixded by 
spores. 

Primings from bushes affeidcd with Morse-hair Plight 
should be burnt. If loft on the grouml, they produce tlm 
fructifications in almndancc, an<l the spores from these can 
re-infect the bushes. If the mycelium is present on the main 
stem, burning the primings will not get rid of the blight, 
and it will be necessary to take furt her measures. Ilrushing 
the stems with a piece of coir, or some similar substance, 
will remove the mycelium; l>ut if it is desired to kill it, 
lime sulphur solution should be used, applied with a Iirush 
to thc parts affecteil, after the bushes have been finmetl. 

ADDENDUM 

MUISTKR MUOUT 

While this book was in the press, it was announced that 
Blister Blight, causeil by Uxolxmdium nexam, hiwl been 
discovered in Japan and Formosa. According to Sawiula 
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{Tram. N(iL Hid. Sor. Fonnoxd, No, ")!), I!>22), it wuh 
recordoxl in 1!)12 ns octnirrinfjf in tl»i provinci* of Sfiidzuoka. 
Japan; hut tliat roconl proved to l»e incorrect, the fungus 
l)oing lixohasidium retiruliUum. In H)26, however, the true 
Blister Blight was found in tliat ])rovince, and it is now 
known to occur in several distriiis in Konuosa. Sawada 
states that the. fungus does not {irtslui’e two kinds of spores, 
the so-called c.onidia lieing nuTely mature, hasidiospores. 













CHAPTER IV 

STBM DIHBASKS 

Comparatively few stem diseases of tea have received dis¬ 
tinctive names. Of those which have, probably the best 
known is Pink Disease, wiiic/h attacks woody plants of all 
kinds throughout the 'i’ropics, and is easily recognised l)y 
the pink layer of fungus tissue which covers the affected 
stems. Another, Thorny Btem Blight, at present confined, 
as far as is known, to (Jeylon, is characterised by the produc¬ 
tion c)f black thorns on f lic stems attacked. Btump Rob, in 
Ceylon, is applied to the attack of Irjx’x destrums on the 
exposed upper surfa<;e of the pruned main stem, the disease 
being first evident through the deatli of the branches in the 
centre of the bush with the result that the bush “ becomes 
hollow.” 

As a rule, the other stem diseases of tea are popularly 
classified as cither Branch Canker or Die-back. As far as 
the cause of a disease is concerned, the two classes arc not 
mutually exclusive, for at least one of the fungi which cause 
Branch Canker can on occasion give rise to Die-back. 

The term “ Dic-liack ” is applied to diseases in which the 
branches are killed back gradually from the tip downwards. 
A similar effect is commonly caused by root disease, and it 
is often impossible to distinguish between the two except by 
an examination of the roote. Die-back, moreover, may be 
caused by an insec't attack, e.g. by Scarlet Mite. One form 
of Die-back, which occurs throughout the tea-growing areas 
of the Eastern Tropics, and is the result of the attack of the 
alga, Oephcileuros parmitiem, has already been described. 
Other die-backs, caused by fungi, have been recorded from 
Northern India and Java. Die-back which is confined te 
the plucked shoots occurs in Java and Ceylon. In. all these 

S7 
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caHcs i1 is .scarcely possibh* to ilistinciiish between the dif- 
foreni. discase.s except l»y a mierosistpie exaiiiiiialion and an 
ideidifieatioti nf the fuiifius etna-erned. 

'I’lie Icrni “('anker” is. or should be, applied in plant 
pathology to WfUiials of a didinite eharaeter, vi/,. tlu»se 
\vhi(di exttnid to the \vc»od and are surnainded by a eulliis, 
or cushion of hark, generally more or less gnarled aiul 
irregular. The formati«m of a canker usually takes some 
such course as follows. The liark is killed by a fungus itver 
an area which often rums longitudinally along the stem <ir 
branch. 'I'he activity of the fungus may then diminish, 
and as the normal jiroc-esses of stennlhiekening are iin- 
inf.<irrup1ed (‘xci'pl ov«‘r the injured area, a callus, or rim 
of new wood and bark, is foruietl round the wound, the 
surface of the latter thereby becoming sunken below the 
surrounding level. The dea<l original hark tnay fall out or 
he forced off by the new tissue, or. if thin, it may persist 
at the base of the wmitifl and he partly covered by the new 
bark and wood. Under fav«>urahle condition.s, however, the 
futiguH may resume aietivity and attack tin* advancing 
border of healthy tissue ami kill it Inu k ; and the continued 
repetition of this results in a permanent, gradnallv enlarging, 
open wotJtnl, surrounded liy gnarled, distorteii hark ami 
wood, ofbm in a stories of suecessive riclges or terraces. The 
wood in the cetitre of the wound, expewed t«» the weather 
and the attacks i»f saprophytic, wcaal clesfroving fungi, 
usually decays. 

Urattc'h ('anker in tea wc»s first mcficed in Houtbeni Imfia 
in IHttU, and lias sinee Imuui found to occur in mewt of the 
Indian tea districts. On the young wochI the stmiis were said 
to split and crac-k in every dirwtion. while, on the old wood, 
an open wound was prcHlmcHi which spri*nd until it rin^cal 
the Dush and necessitated collar rmining. The Indian 
disease was attrilnited to a s|«H'ies of Kniriu. 

In (JoyIon, Braneh (’anker was first reported in 1904, 
hut the symptoms of the disease on whieh this name was 
then bestowetl were tjuit-c different from those of the Indian 
disease. It was recorded as a disease prevalent on the older 
branches of the tea bushes, and the following description 
of it was ^iven: “ When the disease is found on the older 
branches it is almost invariably on the upper surface of 
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horizontal braiK^hes; generally, in tiehlH afl’ected by the 
(liHeaHe., tlui stoutest branches of fine old bushcH an* dainugcd. 
'i’he wound runs paralhd to the sides of the branch, and 
varies in length with the tinu; in whicdi the fungus has been 
growing in the Ijranch, from two or three to twelve, or fifteen 
inches in length. It may be as wide as the branch, and it 



Fli;. OJd BmiM’h from i ; th»* wfttinflH nxtond 

iijm'ftrtiM ifiHtcii* tht! iin? fwvti ifi th*f <mt <md«. 


may extend even to the umler side. Tlie centre of the wound 
is, except in wet weather, dry, and the w<K>d is reduced to 
tinder and c:an be removal by the finger nail. If the edges 
of the wound be cut it will be found tiiat in the majority of 
cases parts of the callus, or cushion of healthy tissue, are 
disrjoloured, showing that they are invaded by the mycelium 
of the fungus ” (Fig. 32). 

As in India, the disease was attributed to Neciriu, hut 
chiefly by analogy. It was stated that, tliough many 
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tliouHjindH of I»uhIu'h ha«l Ihm'u si'urcliod, no fnn fifi<'!iti(m.s 
of Ncclria hud Ihm'h fouml in flu* field, tlionglj 1lH*y had 
developed o!i a etitd<ere<l hraneh kepi iji tin* luhoratory for 
Home montliH. It iH not, however, diflieult to fitid Hevt-ral 
Hpecies of Ncrlria on <’aiik(‘red hraneheH, though it hy no 
lueanH follows t hat they are t la* cause of the disease. 

Briefly summarisc'd, it may he said that any ttpen wound, 
part-ieularly if hordere<i hy a callus, as wounds <m tea usually 
are, or any gnarled formaticmon the hraneliestif the tea hush, 
has come under the geni^ral cat<!gory of Branch Canker. It 
is only to he expected, therefore, that the name will !«• found 
te cover injuries caused hy a numher of ditlerent agents, - 
fungi and others; and, although the subject still retpiires 
further investigation, a few of these causes have heen 
ascertained. 

1’he injuries which have heen (dassed as Branch Cariker 
may he divided into three types, viz, (1) wcarnds or gnarled 
formations on y<umg hrancdies (red wood); (2) oj)en wounds, 
often extending for a foot or more, along the upjjer surfac^e 
of old iiorixontal branches; and (3) wounds on ohi vertical 
or horizontal hmnches which extend along the hraneh from 
an old pruning cut. These, an; not neeessarily different 
diseases, but it will l)e (convenient to consider theni separately. 

The gnarled formations on yotmg hranehes and stems 
are so diverse in shape and apjH'aranee that it is alnumt 
impossible to give a deatcription which will fit all cases. 
Sometimes there may l»e only a series of small wounds on 
one side of the shun. In other easea swollen areas ntay 
occur in discontinuous lengths, the thicker parts Iming 
separated by ahniptly thinner secctions, or tne separate 
swollen areas may be united by narrow isthmuses of the 
same thickness, either on one side of the branch or on either 
side at random. The general appearanc.e may give the 
impression that an extra layer of tissue has been added to 
the stem, not regularly all round, but in more or less con¬ 
tinuous patches; or, where the growth is more ntxlular, 
that the stem has “ burst ” and produce! abnormal growth 
aloi^ (jertain lines or over certain areas. 

The reason for these formations is fairly simple. The 
youa^, normal, round twig or stem, sometimes when not 
more than one-quarter of mi inch in diameter, is attacked 
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IS wMcli kills the bark and cambium, not uni- 
■ound the stem from one end to the other, hut in 
itches, which may be continuous down one side, 
the stem here and there, or form an indefinite 
patterns. If the growth of the fungus is arrested, 
m continues to live and increase in girth, growth 
5S can take place only over those areas where 
im has not been killed. 
get the irregularly ar- 
sr growth, with rounded 
iering upon the dead 
these new growths ad- 
c the dead tissue and 
he irregularity becomes 
marked. Frequently, 
orous bark of the young 
/en the epidermal layer, 
id forms irregular longi- 
:ands overlying the dis- 
m and accentuating the 
normal appearance. 

.sly, in order to produce 
described, it is essential 
ungus does not enter the 
the branch to any con- 
jxtent, as by doing so it 
I ofi the branch com- 
3ne fungus which fulfils ^ , 

:iOIl IS tne lungus OI rink stems after an attack of Pink 
orticium salmonicolor. It Disease. Natural size. 

emonstrated that the my- 

this fungus can attack wood, but there is abundant 
hat, in the case of the tea hush, it ve:^ frequently 
do so in any general manner. It kills the bark 
ium and the wood to a small depth along one side 
m or in irregularly arranged patches, and as the 
lot increase in thickness over the dead areas, the 
ranch Canker of young stems results (Fig. 33). 
ungus which produces more or less the same effect 
)homa theicola, or an earlier stage of this species. 
;us sometimes kills the tissues in small elongated 
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patcluw, uionff oni* of ihc .stoin or on oitlicr kuIo at 
random. Ii» it.s Huh.stNjUcnt growtli. llu* Htoiii c-onH<*(jUctit!y 
(‘.xhibitH a number of .sunken wouiuIh, the new linsue often 
forming a ne1t.e(l j)a1tern (Fig. 3”>). 

The wounds on li<»ri/,ot»lal bram’hes answer to the 
description already given (p. KD). As a rule, they invttlve 
only tlie upper side, along which tlnw may extimd for a foot 
or more. The. wood within t he woiuul is rotten ; and if t lu^ 
branch Ixt cut across, this (lecuiy will be fouiui 1t> liave 
penetrated, in many cases, half-way through it. Obviously, 
to aH<H*rtain the cause of this condition, the earliest stages 
of the <lisease must be observed. Onc-e the woral is exposed, 
numerous saprophytic' fungi attack it and catjse it to decay, 
and, after the first formation of the hollow, rain water 
constantly (xclhuds in the wouiul njid favotirs the con¬ 
tinuance of the rot. In general, the fungi observed in tliese 
advanced stages are sucdi as are (U)tnmonly found on dead 
wood. 

Both the fungi rehsrred to above can ccitisc* Branch 
Canker on horizontal branches. When the fungus of Fink 
Disease, Cortieium mbmnirolor, grows along the nptMir 
surface of a horizontal branch, it kills the liark and prohnijly 
part of the wocxl over an elongated area, and thns initiates 
the canker. When found in an early stage, the. dead bark 
is generally cracked transvers<*ly, and hears white patches, 
the remains of the pink fructification ; but after the formation 
of the callus, and the disintegration of the hark, no trace of 
the Cortieium is evident. 

Macropkoma theieola also attacks the upper surface of a 
horizontal branch, and similarly kills the nark and wood 
over a limited area. The affected bark is bla(;kened and 
soon cracks awav from the wood. But before that happens, 
the extent of the canker is indicated by a slightly mised 
ridge running along the stem (Fig. 37). The fructifications 
of this fungus are minute bla<?k spheres embedded in the 
bark; no part of it is visible externally. 

A thira cause of Branch Canker on large branches is to 
be found in the attacks of white ants on bushes previously 
attacked by Shot-hole Borer. Ordinary wood-aestroying 
fungi obtain an entrance through the holes of the b^tle 
and set up decay, and apparently the fungus which the 
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beetle cniltivateK in it.s galleries assists in the ])roc(sss. 1’lie 
fnngus-infested wood is subsequently eatei\ by white ants. 

It may l)e noted that white ants (snnmonly attack tlie 
decayed wood in braiudi cankers and dean t hem out. '^rhese 
are generally the or<linary mound-building termites which 
do not attack living tissues. '^I’he termites wliich attac^k the 
living tea bush in (‘eylon are usually CalotnmcH ndlitaru or 
Calotermes Grcmii, and these form their nests entirely 
within the stem of the bush. 

Wounds whitdi extend from pruning cuts, usually on 
vertical branches, have not yet been t raced to any definite 
agent. As a rule, such wounds run down the branch in 
an elongated V, widest at the upper end. Numerous bingi 
occur on the dead tissue of siudi wouruls, but. siu;h as hav(? 
been critic^ally examined are merely saj)rophyt.es. It aj>pears 
most prol)able that these wounds arc primarily due t.o tlui 
decay of the wood downwards from the exposed surface of 
the pruning cut. 

Descriptions of the diseases referred to above are giv<m 
in tlic following pages, and to tliese the; Header is referred 
for furt.her details concerning tliem. 

In the case of large open wounds on horizontal branches, 
at least in Ceylon, the fungus which initiated the canker 
has, in the majority of cas(;s, disappeared before the damage 
is observed. There is, therefore, little danger of infection 
from these old wounds, and, consequently, treatment of 
them may be deferred until pruning time, wlien it. is }>os8ible 
to carry it out mor<! effectively. '^I'ho main bran<'hes which 
bear large “ cankers ” on their upper surface must be removed 
at some time or othcir. But it is not sound prac,ti(^e, from 
an economic stancipoint, to undertake a sudden cnisadt', 
against every cankered branch. For years tlu^se wounds 
have very little effect on the crop. The young woo<i at 
the ends of the branches (lontimies to flush, and badly 
(jankered fields, where nearly every horizontal limb has been 
hollowed out, have regularly yielded a thousand pmmds of 
made tea to the acre. To remove every one of these branches 
at the same time would reduce the crop to a very small 
figure. They must, however, be removed ultimately, to 
prevent the rot descending into the main stem. Under tlie 
circumstances, it would seem preferable that, as a first 
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treatiiwni, tlu^ wonsl, cunkcrcd hranclicH .shtHilii la* rciiiovi'd, 
and tho remainder l»y s<Ta]»it>g oat liu* dead wood 

from th(*. wound and applying tar or somoofiior prcscrvativo. 
At tlio next pruning, the opc^ratioim ahould la* i'(*peat<*d, tiu* 
worst l)ran(*hes being r<*m(»ved as befctre ; and t his should 
be continued at each Huccessivt* pruning until the field is 
(^Ican. 

Vertical branches which bear wounds extending from f lu* 
pruning etit (;an generally be r(*mov(*d wheji pruning. In 
districts where this form of “canker” is prevalent, large 
pruning <aits should be 1reate<l with tar, etc., as part of 
the general routine of pruning. 

It is generally held that an excess of potash in the manure 
applied favours tia^ development of wcaai. d’liis af»pears 
be substantiated by (*xpenence in (Vylon, where numerous 
examples of the cttmphde healing of branch cankers in their 
initial stage have been observed from tittie to time during 
tho last twelve years. But nothing of the kinti can be 
cxpecte^l wlien th<^ wj>umls have becorta* large liollovvs 
partly filled witli decayed wood. 

Finally, it may be noted that Branc*li Canker ha« 
not proved tlie serious menace to the tea ituluslr)’ whieh 
it was presumed to he in (,’eylon when first iiotieed in ltM>3 
or thereabouts. It is probable t hat, as is so often the case, 
tho injuries then observed were tlie result of neglect, or 
indifference!, extending over many yejirs. 

Bhanch Cankkk 
{NfHrui sp.) 

A branch canker, attrilmted tc> a species of Ni*(irm, waa 
briefly descrilied by Watt ami Mann in 1003, from speeimena 
obtained in Northern India. It attm^ka both young twigs 
and old stems. On the young twigs it causes the charac¬ 
teristic appearance which is known as Canker " to the tea 
planter,— the twip are irregularly thickened, swollen patches 
of brown healthy tissue alternating with, or surrounding, 
sunken blackened areas, frequently with thin demi atranda 
of the ori^al cortex overI;^ng tne whole and ^ving it a 
ragged look. On the old stems, it causes large open wounds 
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which oft(‘.n Hpread until they ring the bush. ’’.Phe effect on 
the young nteiu has been described as similar to that of 
severe injury by hail. 

The disease has since been investigated by the Scientific 
Officers of the Indian '^I’ea Association. I’he fungus is a 
wound parasite whi(;h effects an cntran(;e into the stem 
through snags, wounds caused by hail or by cattle, etc. 
The surrounding healthy hark forms a callus round the wound, 
and thus gives the {fiiarac-teristic lumpy appearance to the 
diseased twigs. After a short time, small pink cushions, 
one-sixteenth to one-eighth of an in<;h in diameter, appear 
on the bark of the diseased places. I’hese cushions are 
composed of conidia, the first type of spore. ^J’he second 
type of fructification, the Nectria, does not appear until 
some months later, generally not until after the death of the 
bush; it is a minute red sphere whir^h is produced in small 
clusters on the diseased areas. 

The fungus which causes this (‘.anker spreads downwards 
in the wood towards the root, and its mycelium can generally 
be found in the wood considerably below the point at which 
the effects of the fungus are made obvious by the death of 
the buds and the produc.tion of the pink fructifications. It 
is therefore necessary, in dealing with this disease, that in 
any attempt to remove the infected branches by pruning, 
they should be (uit back well below the point at which the 
efl<;c,t is evident externally. Dead thin twigs should be cut 
off with three or four inches of living wood, and thi(;ker 
branches with even more. In the case of a badly infecited 
bush, collar pruning is advised. All the cankorecl prunings 
must be burnt. Where the disease is serious, a general 
spraying with Bordeaux mixture immediately after pruning 
is recommended. 

The Niuirui found on tea branch (‘.ankers in India has 
been identified as NcMria camri Rutgers. The disease may 
kill a hush in two or three years. It is stated that it can 
he stopped by pruning out diseased stems and applying lime- 
sulphur solution immediately. 


DISKASIvS OK Tin-: TKA lil'SH 
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IJUANCII <‘ANKi;it 
{Mr/i'ri>i>li(tma tiu intla I’fti li) 

Tliis hIoiii (lisfasc Iiuk rfconli'fl only from (Vylon 

whore it is fairly f'lmerally clistril»iil<*<l. Its action on tin 
I)Hh1i is varial)le : in scum 


it tnen'ly <-auHes Brandi 
the younger shoitts, or th< 



I'ases. or under some conditions, 
Canker; in others it kills hack 
'■ red wood. ” and may ultimately 
travel downwards and kill tlie 
laishes conijiletely, especially if 
they are young. In a few 
instance's it has caused con- 
siclerahle damage in new 
clearings, aliout three or fcair 
years old. and a large nttmlier 
of hushes have heen killecl. 

The fir.st indications of the 
disease usually apjeear in the 
rainy season, when small, slightly 
sunken, dark {udehes may he 
found on hranefies ahont ueenti- 
met re in diameter. I'.e. on t he reel 
wood. These patehes are usually 
oval, running longitudinally up 
the stem for about two or three 
eentimetiTs, with a hreadth up to 
one eenfimetre. 'I'he bark over 
t hi*s<* patehes is blackened intem- 
ally, soft and rot ten, and sepiirutcH 
from the wcmmI easily. In very wet weather it scanetimes 
bears small white or pinkish heaps of s{ioreH which arc 
extruded through minute cracks, hut this stage of the fungtis 
may not occur. In a latctr stage, if the diseased hark is lightly 
shaved, and then examined with a hms, whiter circular patches, 
each surrounded l»y a black ring, can ls» oliserverf, either 
isolated or united in groujm. Thest! are, in general, serdions 
of the fnu’,tific4ition of the fungus which causes the disease. 
The fructification is a minute black spherical bcsly (pycni- 
dium), immersed in the hark, containing spores which appear 
white in nuuw. Hence, when it is cut w;ross, it appears as 
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a wliitft circular urea, bordered by a black line. As a rule, 
this is a Macrophoniu, which has been nauied Macrophonia 
Ihricolu, but another, higluu’, stage of the fungus may be 
present, which cannot be distinguished from the Macro'phoma 
except l)y mic.r()S(;f)pical examination. 

In many (^ases, tlie a(;fivit.y of the fungus is arrested after 



Fi(}. Brinu^h ( JaiiktT by Marmpfufma theiada on tlio rtul wood, x )[. 

it has killed small areas of the bark, and, in the subsexpient 
growth of the stem, these areas, owing U) the death of the 
cambium, rcsmain depressed below the general level and 
become surrounded by a swollen callus. The stem conwi- 
cjuently bears numerous wounds, r>r cankers, up to an incdr 
or so in length, often arranged in a longitudinal series along 
one side. This fungus is therefore one of the causes of 
Branch Canker, and it is perhaps the commonest cause in the 
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low-country districts of (Icylon. Tlic originul burk usually 
persists within the wound, un<l the fnudifications of t he fungus 
may be found in it. 

fn other cases, the bark is blackened and killed uniformly 
down to the base of tlie branch, and the disease may continue 
down the main stem and into the root. As the branch dies, 
the leaves naturally wither and ultimately fall off. In this 
case the wood is uniformly discoloured, pule brown or greyish 
brown. The Mmrofhnmi fructifications occur in large num¬ 
bers all along the dead branches, and cause 
very minute cracks in the surface of the 
bark. In this form, the disease is a typical 
“ Die-back.” 

In old bushes, the fungus often attacks 
the younger branches, tlie red woimI, at 
their base. The whole brantth may then 
die off, though the bark and wood are 
discoloured only in the lowest three inc’hcs 
or so, the death of the upper part being 
due to the stoppage of its water supply. 
In many cases,'however, only the outer 
tissues of the lower part of the branch 
are killed, and the centre is still able to 
conduct water to the upper parts. Hence 
the upper part- of the branch (tontinues 
to increase in thickness, and consequently 
attack hccomes much thi(;ker than the lower 
Afacnpkoma tkfic^ part, with a gnarled (•alius at its lower 
at tl«,ba«<rfa.U.m. (Fig. 36) 

Combinations of the appearancjes de¬ 
scribed above are not uncommon. The fungus may at first 
produce small cankere along the stem, and some months 
later renew its activity and kill off the cankered branches 
conmletely. 

Consmerable loss has been caused by this disease in young 
tea which had not been cut down. The bushes consisted of 
a short main stem which bore three or four erect branches, 
up to four feet in length. At first, small cankem were forme(i 
on the branchy, but subsequently the whole branch was 
attacked and died, and the disease travelled from the branch 
into the main stem. On some bushes only a single branch 
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was uiTcotad, })ut in very many cases, all the branches were 
attacked and the bush died. It is noteworthy that this 
complete destruction of the bushes occurred in the dry 
season, and their death was attributed to drought. 

Sev(!ral species of Ncatria oc.cur on the cankers produ(;ed 
by Maerophoma, but they are in all cases sapropiiytic; species 
which only develop on the dead tissues. 

Mavrophoma the'uvla also occurs on the older stems of 
the tea bush and clauses the typi<;al (Jeylon Brancli Canker of 
horizontal brarudies. It attacks the upper surface of the 
branch, and progresses chicifly lengthwise, killing the bark 
and blackening it internally, and discolouring the wood to a 
variable <lepth. Sometimes the diseased area appears blackish 



Ful. 37.— An ^Arly utagu of Branch Canker on a horizontal branch, x J. 

externally, but this is usually masked l)y the covering of 
lichens, etc., on the branch. The earliest visible indication 
of the disease is generally the appearance of a slightly raised 
line on each side of the branch. This line marks the limit 
of the affected region, and is the beginning of the formation 
of a callus. Subsequently, the dead bark separates from the 
wood and falls off, or is weathered away, and the exposed 
wooti rots. As this takes place in the inbirior of the bush, 
the early stagea are seldom noticed, and by the time the 
bush is pnmeci the canker may be in an advanced condition. 
As alremy stated, there is little danger of infection from 
these old wounds, and where many bushes are affected in this 
way, the injured branches should be removed at successive 
pnmings. 

When Macrophmm occurs on the smaller branchi^, treat¬ 
ment should l>e carried out as soon as the disease is evident. 
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Tlie fructinciituinH in ilu! desul hrfuu’Iio.s, Jiud in tlu! hark at 
the [)aae of the, wounds, produce spores which will inh'ct 
other branches, and will <'onvey Ihe disease to the main 
limbs of the bush. The disease may also travel <!own the 
branches into the older stems. Dead branches should be 
[)runed off below tin*. di8(a>loured part, and cankered branches 
l)elow the wounds. Where the <liseas(^ is serious, the bushes 
should be sprayed with Bonleaux mixt ure after {>riming. All 
dead and cankau'ed primings must be burnt. 

A liiglier (perithecial) stage of this fungus is often found 
with the Mavrophoma stage in the woimils on the smaller 
stems, and in some laises it has been the only stage iliscovered 
in the course of formation of Branch Canker on large hori¬ 
zontal liranclu's. Tliis higlier stage has been named DfHmo- 
UiHc-m ncijleclm : it- is indistinguishable from the Macrophomu 
except by mica-oscopie examination. 

Pink Diskahk 

{Corticmm mhmnicolor B. and Br.) 

Pink Disease is one of the commonest diseases of trees 
and shrubs in tropical countries. Originally desi^ribcd from 
flava, it is now known to occur throughout the tropics, and 
has been recorded as a parasite on about one hundred and 
fifty species of wild and cultivated plants. It a|)parently 
causes more serious damage in Java than in other countries, 
though it has given great troulile on Hema in the I^'ederateil 
Malay States. It is called “ Pink Disease,” because the 
fungus forms a pink covering over the affectetl stems. In 
Java it is known as Djamoer Oepas, 

Attacks of this disease on tea are comparatively infre¬ 
quent, and in Ceylon they generally occur at the higher 
elevations. The first signs of the disease usually appear fm 
the youMer woody branches, which lose their leaves and die 
back. Ihis may occur all over the bush, but in perhaps the 
commoner case only the branches at the outside of the bush 
are affected. The latter would appear to be the rule when 
the bushes are so large that they crowd one another. The 
fun^ travels down the branches towards the centre of the 
bush, so long as conditions are favourable to its growth. 
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'rh(‘ (iiH(>us(i is n-adily l»y tlu*. thin pink in¬ 

crustation which it forniH on tlie hranchca (Plak'. H., Kig. (i). 
'I’hi.s is at first continuous, hut it afterwards <-racks into small 
fragmetits, tins cracks lading more or less at riglit rnigies to 
one another. I’he iiu-rustation may clotlie the twig uniformly 
all round, or, more generally, it may be confintul to its lower, 
or more shaded, side. 

In addition to the })ink sluict, which is the fructification, 
the fungus may he |)resent. in two other forms. Otui of tluw, 
which precetUis the pink incrustation, consists of a numlxu’ 
of fine silky threads united into a thin film. 'I'lnH overruns 
the hraiK’h, and is generally to he ohscirved as a continuat ion 
of the pink shetd when the fungus is growing actively. In 
other words, the fungus generally Ixigins as a sericcs of firui 
silky threads traversing the hrarudi, and the pink frii(t-ifi(;a- 
tion develops later on the film formed hy t hese. 'I’he third 
form of the fungus consists of minute pink (uishions which 
are prodiuxul in erac’ks in the hark : this form a|>pcars to he 
uncommon on tea. 

The. mention of fitut silky threads in connection with 
I’ink Disease has led some readers of mycfologieal literatim? 
to class it with the 'I’hrcad Blights. It does not., however, 
hear any resmnlilancc to 'rhr(*a{i Blight. In the latter, tlx? 
white or pinkish thr(?ad8 whieh overrun the l)ran<!lu?s and 
leaves are stout cords, visible to the naked eye from some 
distance, but the silky threads which cronstituti? the. first, 
stage of Pink Disease are distributed in an e,xf,remely thin 
film and are barely perceptilile unless the branch is (?xamined 
closely. The Pink Ifiseaw? fungus is not found on the leaves, 
as the Thread Blights are. 

In some cases, the my(!eliurn of the fungus permeates 
the bark and the wood, and the twig or l>ran<!h is (tomplek?ly 
killed. But in many instances the bark is killed in patcihes, 
and if the fungus penetrates into tin? wood where the liark 
is dead, it does not cause sufficient injury to kill the branch. 
When such a branch, in the normal course, increases in 
thi(?kneHS, growth takes place only over those? areas on which 
the hark has not been killed, and hence it becomes irregularly 
swollen, cushions of new tissue with a rounded edge surround¬ 
ing sunken wounds. This is the typical Branch (Janke,r 
of small branches or twigs; it lias been observed, as a result 
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of Fink DiHoaso, on twigs <lovvn to ono-1onl!i «»f sui inch 
in <liarnctcr (Kig. I’ln* (h*a(l hark is not cast olT, l)nt 

remains at. the hottom of the siink<m areas, ragged and 
fibrous on the younger twigs, or smooth jmd fdaekened on 
the larger. The pink tissue loses its (adour wlum old and 
becomes white ; as a rnh*, it dries during tlie <Iry weather 
and disap{)ears, but a (aireful examination with a lens will 
generally reveal minute patadies still adhering to the <lead 
bark. 

This localised killing of the bark, watlamt the total 
destruction of the bramdi, often leatls to the jiroduction of 
very curious malformations. In one instance, the fungus 
Iiad travelled down, and killed the bark, (»n a vertical stem, 
but had not attacked the lateral branches which sprang 
from it. Thcs(i lateral branches continued to intTcase in 
thickness, while the. main stem did nt>t; as a result, eacdi 
lateral bran<;h developed at its base a collar or flatjge over- 
lying the main stem. 

On the older branches of tea, the fungus may grow along 
the upper surface and kill the bark over a coniparatively 
narrow area running lengthwise of tli© branch. When the 
fungus ceases to grow, the branch develops a swollen margin 
round the wound, and thus the tvpi(!al canker of thick 
branches is produced. The dead hark persists for some time 
within the canker, and often shows the superficial fungus 

i patc.h, generally bleached white. If the bush is vigorous, 
the wound may heal (►ver completely; and experience 
proves that an extJess <»f |M)tash in the manure applied is of 
great assistance in promoting this recovery. But in most 
cases, water lodges in the wound and assists decay, while 

;! other fungi, otherwise harmless, grow on the dead hark and 

I wood and gradually hollow out the branch. 

ii Attacks of Pinlc Disease on tea in Ceylon usually wcur 

* towards the close of the monsoon rains. The disease is 

li propagat^ by spores which are produced on the surface 

I of the pink patches. The fungus belongs to the Basidio- 

I myedae, end the pink patch consiste of erect basidia per¬ 
il pendiciUar to the bark, closely packed t<^ether and each 

I . beming four spores. Its occurrence in any new locality is 

no doubt due to wind-bome spores blown from some 
j :v where the fungus exists. The mngus, however, is so wiefely 
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(listributed, and is found on ho nniny kindH of pluntH, t.luit 
it in not posniblo to ])n‘vont its attackH hy removing any 
particular kind of tree or Khrub. 'I'hc diH<^aHe appearH to be 
wornt on tea bordering on, or partly Hurrouuded by, jungki, 
and it generally makes its appearance on hushes two or 
three years from pruning. 

Aftceded branches shoidd be pruned off and burnt. As 
the extent of an attack on a bush (^an be clearly seen, it 
might be considered that the removal of all branches whit^h 
bear the fungus wouUl be sufficient to eradicate the disease. 
But experience has shown that that is not the (^ase. In 
pra<'.tice, I’ink Disease has {)roved very diffievdt to get rid 
of, and even when the pruning has been most c.arefully 
<’4vrried out, it will often re(!ur (luring the next wet season. 
It must be strongly advised, therefore, that, after the pruning, 
the pruned hushes and those surrouncling tins affected patcln',H 
should he sprayed with Bordeaux mixture. 


Dik-uack 

{Nectria einnaharina Fr.) 

A die-hack of tea caused by a Nectria, Nectria cinmdxinfM 
Fr., has been recorded from Northern India. The hush(‘-s 
attacked hy the fungus become moribund, hut rarely die 
completely. The stems die back, and the new shoots which 
arise lower down are generally thin and weak. Ifealthy 
shoots may in some cases spnng up from the collar, hut 
these are soon attacjked and reduced to the same stato as 
the older stems. The general appearance of the bushes is 
similar to that of hushes badly attatjked by Red Rust. 

The fructifications of the fungus appear on the diseased 
shoots, sometimes before, but usually after they have died. 
The first form which is produced consists of small pink 
cushions, about one-thirty-second of an inch in diameter, 
and these are generally present in large numbers. I'his is 
a conidial form, which bears spores on the 8urfa<io of the 
cushions. Subsequently, a perithecial stage appears which 
consists of minute dark red spheres, eitner singly or in 
groups, sometimes attached to the conidial cushions, but 
more usually separate from them. This perithecial form is 
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ii Nrefria. Hacli spluMT is I'niiii oik* tort id li to inio-til’tit'tli 
of an inch in (lianicti*!*, and contains spores enclosed in asci. 

Inoculation (“X{)(>rinicnts have shown that the fungus can 
attack wounded shoots hut not uninjured (»nes. In jtrai tice, 
however, this ditference is unimportant, as the fungus cati 
enter the shoots through t he woumis I’aused hy plucking. 

It has been found tliat this disease is prevalent in the 
neighbourhood of <*ertain trees, especially Ft is [Ahuts 
W'lHilcnKiH) and Fmphi {l*i/rnlurl<i tihtli.s), and i*onsiderable 
damage has been causiaf on some r'stales where Ftis trees 
have lieen planted as wind belts. In other cases, .species 
of Eriftlirimi have proved to be centres of infection. In¬ 
vestigations hav(^ show’n t hat t he Mcrtria attacks t he flowering 
shoots of these trees, and sjireads from them to the t4*a. 

Fonseipiently, in dealing with this disr‘ii.se, it is tMu-eHsary, 
in the first plae<^ to remove trees which an* known to harbour 
the. fungins. The diseased biislu's shonhi then be pruned 
back to good wood, and sjiraytsl wit li a fungit hle imnu‘diat4*Iy 
after jiruning to protect the cuts from possible infection. 
It is essential to cut well buck below the dead parts, us the 
fungus is present in the. st^in some distance lielow tin* part 
which is evidently diseased. All tlm primings shouhl be 
burnt imiruMliately on the spot. 


1)IK-HACK 

{EliUM'lla Them' Bernartl) 

A dio-Irack, caused by Htilbtila Them, has Iwen recorded 
from Java by Bernard. On the bushes affeidtal, the. h*aves 
of some of the branches withered, and the braiu;hes dried 
up and died. This effetit spread from branch to brant;}! 
until the bush died complctoly. The bushes were attacked 
singly or in fairly large groups. 

On the diseased branches, there soon appe 4 ired large 
numbers of fructifications in tW form of minute orange-red 
stalks, expanded above into a small heatl. In some Cases 
these made their appearance even before ail the leaves 
had withered and fallen. They occurred on all the branches 
attacked, and were sometimes so numerous as to cover the 
bmnoh with a velvety kyer. The single fmcdiification is le^ 
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nillimetre high. Its stalk is red, djirk r<‘d-l)r()\vn 
ase, becoming clear orange-red above ; t lie hi^ud ih 
ind rose-coloured. 

stated that this disease is not generally ilangeroiis, 
■ become serious in some instances. Ikwily diseaw'd 
should be uprooted and burnt. On liusheH less 
" affected, the diseased branches shoxdd be pruned 
burnt. Pruning cuts should be tarred, as it is 
i that the fungus obtains an entry through wcumds. 
ned bushes, and those in the immediate neighbour- 
[ the diseased patches, should be spruyeil with 
IX mixture. 

disease is worst on low-lying, badly draiiuxl land. 


Die-back oe Plucked Shooth 

le ordinary course of plucking, where a leiigt h of the 
shoot bearing one or two leaves is left on. the bush, 
iequent new growth arises from the 
fche angle between the stem and the 
ost leaf. This process is continued 
plucking, so that the extension of 
y takes place in a zigzag or angular 
, though this is not noticeable on 
tured twig, because it straightens 
b becomes woody. The short length 
a stem which was left above the 
.ost leaf dies and falls off. 
lome cases, however, the whole of 
iked shoot blackens and dies back to 
1. A new shoot is then produced at 
e of the dead shoot from the woody 
the branch. This second shoot, in 
oay die back when plucked, and be 
i,ed by a third shoot from the same 
nd the process may be continued 
r’s foot structure, of dead shoots, 
is formed at the tip of the branch 



Fro, 3H, l)tf* biirk 


until a brush, 
or rather half- 
_ Ah a frequent 

m of this, one shoot may develop normally after 
five have died back, and this may be attetiketl by 
ease later, with the conseq[ueiit formation of another 
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stnuiiure of llio h!iiiu‘ kind liiglnn- up; t!u‘ hruslio.H of doaii 
shoots firo. situatod, in thm cnsc, both at tlio ond and tin* 
sides of the branch. 

Pcdalozzm Thmr, the (Jrcy Bliglif futjgiis. has been 
found on the dead shoots in sev(‘ral eases of ibis dic'^baek, 
and it is probable tliat this fun^?us is one eause of it. lh*rnard 
lias recorded a similar blackening and dyitig back of plucked 
shoots in .Java, but he does not desiTila* tl>e death of suc¬ 
cessive shoots which leails tt> the formation of a brush ; 
indeed, he states that in the j-ase referred to by him. new 
shoots are produced after the death of the first, an<l the 
disease does not progress further. Consequetdly, tin* rlaniage 
done in such cases is not scirious. It is, however, of interest 
to note tliat among the parasites found by him on the dearl 
shoots were Pmfnlozzui and Cephakuros. liernard suggests 
that the spores of PenUilozzin, eb;., may he transferred to 
the broken end of the. shtHitH by the phieker : if tlie phicker 
were to touch a CepfmlctiroH patch or a heap of PfHtnhzzui 
spores, she would very probalily inoculate the shoot plucked 
next. But in view of the, fact tliat neither of these organisms 
occurs, as a rule, on the shoots which are being phn;ked, 
this explanation would appear doubtful. Nor dws it appear 
to be required, seeing tnat the spores of lioth are usually 
common on the older leaves and can l>c easily distributiKl 
by the wind. 

In one occurrence of this type of disease in (Jeylon, 
the fungus which was present on all the dead shoots was 
DvlymMiUm Coffeue, a species which was first discovered on 
twigs of coflfee in Java. The shoots are covered with inimitc 
erect hairs which, when viewed with a lens, are seen to l>e 
short white stalks, sunnounted by an oval, or spherit^al, 
reddish head. These hairs, which are the fructifications of 
the fungus, are only about a millimetre high, but they are 
easily seen when the shoot is held up to the light. They 
resemble the fructifications of SiiUbeUa Thme, but have 
spores which are divided into two parts by a cro^-wall 
(Pi^5). 

The attacks of these diseases observed in Ceylon have 
usually occurred on tea which was due for pruning, or which 
had b«en allowed to run beyond the normal pruning time. 
They may be taken to denote a lack of vigour in the bushes, 
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wliicli rfiidf'i'H tiu' jrrctni kIkhMh Iishh nbUi to withst-atul th(^ 
w'ouiul |iiininit«‘H wliicli niny (Ic’iVdlofi <ni the, (uit Hurfiice. 
No instaiKM* hus hiuMi recordf^d of thoir mippeaniiKM? after 
pnininjf. ’I'lioir ocourroiicf* may porluipH l)« regar<le(l as a. 
sign that the aystoin of caltivation f)ra<!t,iHe(l is iiiHudicaent., 


Tiiokny Stkm Buoht 
[Aijhumima uenlmfn P(d:efi) 

This (UHeus(* liius been known in Ceyloti for sovcrnl yctirs, 
and ia getu^rally (iiatribiited iti Home <listri<'.fs, but, it huH not. 
hden found to tamse. any 
grruit daniage. Ah a rule, 
it killH off single brattclKM, 
from one to two iindioH in 
diameter. It is readily 
recognised by the black 
thorns which an? pKaltieed 
c^n the clemi brumdicH. Tlies<; 
thorns are the topsi of the 
fruetificatioiiHof the flingua, 
an<l they are arranged either 
in straight lines or in more 
or less com«ntric circles, 
each thf>m being; surrounderl 
by an area of alightly raiaecl 
and cracked hark. In 
general, ^they occur in 
patehes three or four inches 
long. 

The fungus apparently 
enters the branch through 
the pruning cut and works 
downwards in the wood to¬ 
wards the main «t«m. The 
affe<5ted wood is naually hani, and in coloured iiniformly 
brown. Diseased branches are brittle and easily broken 
off, so that it is probable that the disease may esi;ape notice 
owing to the dead branches being broken off accidentally by 
the pluokers. 
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Th(^ frudificution of iho fiuij'iiH is foniicd witiiin the Itark, 
atul us it (Icvdops if ruiscs f lu* outer layers and causes them 
to crack. The black uf)ex projeefs ahouf u millimetre alatve 
the surface and constilutes llie < haraeteristic thorn. 

If not treated, the fungus spreads into t he main .stem and 
ultimately kills the hush. The specimen figured was taken 
from smdi a case, th<‘. thorns there being borne on a pie<-e 
of the main stem. 

Dead branches should be cut off and burnt. It will be 
necessary to cut out all the discoloured wj>f>d in order f(» semire 
the. removal of all the fungus, and in many cases tliis will 
entail collar pruning. 

Massahia tukk’ola Fetch 

'I'lie most general symptom of this di.sease is the graduu! 
death of the upper paiis of bush, branch by brancli, often 
acc.om.paaied by the prcKlutdion of new shoots jit the <-ollHr. 
The afi(!(;t}ed branches may <lie gradually, the leaves withering 
and falling off and tiu! branch slowly dying back to the 
base, or tiiey may wilt suddenly, a branch whic-h is green 
an<l vigorous in the early morning having all its leaves limp 
and drooping before midday, just as though it had l)cen (;ut 
off and left exposed to the sun. 

This disease has hitherto been rei’orded «)nly from t'eylon. 
There it lias occurred, chiefly in inid-<!ountry (iistricts at an 
elevation of from 2500 to 4000 fe<»t, on tea from three to ten 
years old. It is not associated with any parlicnlar type of 
soil, though probably the majority of castm have been on 
patana land. It has not, however, proved a vgry general 
or widespread disease, and few cases have been met with 
during the last ten years. 

On di^ng up an affected bush, the roots are found to 
be perfectly cWn and healthy. This dispwes of any sugges¬ 
tion of root disease. Indeed, the production of new shoots 
at the collar is strong presumptive evidence that the cause 
does not lie in the roots. 

As already stated, the death of a branch sometimes occurs 
quite suddenly. But the prt^gress of the disease to such an 
extent as to involve the death of another branch on the same 
btish is usually slow. In other cases, the leaves turn brown 
and wither back from the tips, or they become yellowish and 
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fall off, leaving the branch leafless. After a short time new 
shoots may arise along the branches, but these are always 
yellowish and sickly, and they gradually die back until the 
whole of the branches are dead. But the death of the bush 
as a whole is of rarer occurrence than that of single branches. 
Whatever the earlier symptoms may be, a growth of healthy 
shoots nearly always takes place from the collar, or lower 
part of the stem, after the upper 
part is dead. 

There is no external evidence of 
the fungus on the stem or branches, 
but if the bark of the main stem is 
scraped certain areas will be found 
to be blackened internally, and if the 
wood underlying the blackened bark, 
is cut it will be seen to be a rather 
dark brown. The best way of ob¬ 
serving the effect of the fungus is to 
saw through the main stem longi¬ 
tudinally, so that the cut passes 
through the part where the bark is 
discoloured. If the cut has been 
properly directed the presence of the 
fungus in the stem will be immedi¬ 
ately evident. The wood, in part at 
least, is the colour of walnut wood, 
and contrasts strongly with the 
yellowish or white colour of the 
healthy parts. If the whole bush 
is dead ^the discoloured area may 
stretch completely across the section, 
but in cases where only some of the branches have died, it 
is usually co nfin ed to one side, running vertically down the 
stem and extending to varying distances across it. 

If very thin layers of bark are cut off the blackened areas, 
minute white circular patches may be detected in it with 
the help of a lens. These are the fructifications, or rather 
the contents of the fructifications, of the fungus. But they 
resemble those of Botryodiplodia or Macrophoma, and cannot 
be distinguished from the latter two without a microscopical 
examination. 



Fig. 40.—Longitudinal section 
of a stem attacked by Mas- 
saria theicola. x 
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The fungUH lives entirely within the wood and the hark, 
and forms its fructifications in the latter. Its hypluo per¬ 
meate the vessels and fibres of the wood and cause the dis- 
c-oloration already referred to. 'I'he wood do<‘s not lof>k 
decayed ; it is almost as hard as normal wood. 'I'he death 
of the bush is brought about, not by the disintegration of 
the tissues, but l)y the stoppage of the wat:^!r supply. 

In some cases the fungus appears to attack the stem 
first of all at some distance ai)ove the ground. It then 
advances both upwards and downwards, keeping in many 
cases to one side of the stem only, 'rims in Fig. 40, 
which illustrates a longitiulinal section of a forkecl stem, it has 
progressed along one side and killed off one brancli, while 
the other remains (juite vigorous. It sometimes happens 
that the myce.lium jwlvances across the base of a small 
branch and cuts off its water supply, thereby fuiusing it to 
wither and die without actually entering it. When the 
spread of the fungus is more general from the l)eginning, there 
may be a general defoliation, followed by an unsuaiessful 
attempt to produce new shoots over the wnole hush. 

Infection appears to occur through slight wounds on the 
stem, or through the stubs of small branches. Instances 
have been observed in which the disease began from the 

S Tuning cut at the top of a stump; for that reason the 
isease is sometimes a serious one in young tea whic.h has 
just been cut back. 

The disease appears to be most prevalent in <lry weather. 
This is due to the fact that the growth of the fungus hinders 
the supply of water, and though the bush can struggle on 
during the rains when its demands for water are at a minimum, 
it succumbs as soon as the dry weather necessitates a greater 
supply. Infection is conveys by spores which are expelled 
in a small drop from the fructifications in the bark, and it 
is most probable that this occurs during the rains. 

The dissemination of spores must be prevented by cutting 
out and burning the diseased parts. It is, however, not 
sufficient to cut off only the dead branches, as the fungus is 
not confined to these. In practically all cases the fungus is 
in the main stem, and the bush must be pruned off low 
enough to romove all of it. The colour of the diseased wood 
renders the affected r^on easily recognisable, and the pruning 
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imist go holow tluit. I’ho soction hIiouUI 1)o examined to 
awH^rtain whetln^r all the disc-oloured wood has been removed, 
and, if not, it munt Ijc pruned lower, if tins diHeaHO luiH 
des<'ended into the root the huah should he dug up and 
l)urnt. In the ease illustrated in Fig. 40, a cut just 
below the for’k would have been shown discoloured wood 
over half the section, and it would he necessary to cut still 
lower. This is a (-ase in winch the <lisease is well advanced, 
and is in fa(!t already bekm' the ground levtil. 

Where the diseases is prevalent, pruning cuts shoidd bo 
tarred, or covered with some other prewsrvativc*. 


Htomp Hot 
{fdeatruem Fetch) 

The name “ Btunip Hot ” has been used in some countries 
as a synonym of “ root disease.” It is employed hero, how¬ 
ever, in what would seem to l>e a more correct sense, viz. to 
denote a decay which sets in from the top of the main stem 
in old bushes. 

In the (iase of the present disease, specimens are.most 
generally submitted for examination with the information 
that the bushes are dying out in the middle. That is the 
symptom which attracts tne attention of the planter. On a 
large old bush, which is built up of numennis branches 
arising from a short, stout main stem, the branches in the 
contre of the bush die, and this condition gradually extends 
outwards until the bush “ be(;omes hollow.” Naturally this 
particular effect is more likely to occur in uj)-(!ountry dis- 
tri(;t8, where the hushes arc in general larger than in the 
low country. In Oeylon the disease has been reiiorded only 
from the highest elevations. 

The type of bush attacked is one which consists of a 
stout main stem, 3 to 4 inches in diameter, from which the 
branches arise laterally that is, a bush has been pruned, 
when full-grown, low down on the main stem. I’hc disease 
has not been observed on bushes the main stem of wliich 
forks into several stout branches. 

On examining a diseased bush it is found that the woo<l 
at the top of the stump is soft and rotten and of a yellowish 
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colour. The (le(*ay goes on most rapidly in tin* centre, so 
that t.lie region aflected is more or h‘ss cup-shaped. In some 
e,ases a hollow may he formed, hut in others the rotten \voo<l 
remains in nitu. As the disease progresses it ultimately 
attacks the outer layers of the wood and the hark, iieginning 
with that at the u]>per edge of the <-U{>. ('otis(H{U(‘ntly the 
hranches whic.h are atta(died to tin* main stem at its higlu'st 
point die first, and tlu'se are the hranch(*s which form the 
centre of the hush. As the rot (^vtends farther down more 
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branches are killwl, and thus the “ hollow ” or vac^ant space 
in the middle of the bush gradually intjreases. 

The fructification of the fungus which causes this decay 
in the up-country districts of Ceylon is seldom found on the 
bushes in the field, though it would no doubt develop on the 
rotten stump when the bush has been killed out completely. 
It forms, on the side of the stem, an irregular plate which 
bears horizontal brackets at its upper e%e and over its 
surface. Small fructificvations may consist of a plate alrout 
an inch across, with a horizontal bracket at its upper edge; 
lai^e example may be several inches across, and l^ar these 
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l)ra.ckd.s one al>ov<^ the other from top to bottom. The 
tipper Kurfiic(‘ of th<^ liorizontal l)racket« varicH in colour from 
re<i-l)ro\vn to pale ochraceouH, and is frequently zoned with 
these colours (IMate 11., Fig. 7); the under surface and the 
vertical plate overlying the stem are pale ocdiraccous. The 
brackets are thin and tough, and the upper surface is usually 
radially ridged. The under surface of the liracket bears 
numerous downwardly-diretrted teeth, and these also cover 
the vert ical parts on the stern: the teeth are triangular, 
flattened, and up to 4 millimetres long. From the shape 
of the fructification the fungus is an Irfex, and it has been 
named Irfex, destniem. 

'Phis fungus is very common on stumps and logs in up- 
country jungles in (’eylon, generally on stumps of trees 
which have been felled. It is primarily a fungus whi(;h 
attacks dead wood, and it is only known as a parasite on 
tea in cases where a very large pruning cut has been left 
unproterded, so that it could obtain a footing on the exposed 
wood. Obviously its attacks would be prevented if the cut 
were profected by tar or sorrre other preservative, and this 
slunild always be done when large bushes are pruned low 
down. Buslies which have already been attacked in this way 
should be collar pruned and the wound tarred. 

Neglect to protect siudi pruning cuts inevitably exposes 
a large surface of inert wood and affords a nidus for many 
spec-ies of fungi whi(;h are otherwise harmless. It may, 
consequently, be (expected that the condition described above, 
viz. the gradual death of tlui bushes from the centre, will be 
induced by the attacsks of other fungi than Irpax (IcMruens, 
the j)articular species varying actcording to the district. 
Irpfix dmlrumii happens to be a common stump fungus in 
(Jeylon up-country (listricts. In Darjeeling a similar (londi- 
tion lias been recorded by Watt and Mann, under the name 
of Darjeeling Stem Blight. Their description is as follows: 

“ In the higher parts of the Darjeeling district there, 
will be noticed, on almost every garden, a number of bushes 
dying from the centre, apparently without reason. It was 
never noticed below 4000 feet, and appears often on isolated 
bushes all over the property. In some gardens it is one of 
the most serious blights on the place. On cutting one of the 
stems which is dying, the centre of the wood appears to be 

I 
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turning black, and tluH app(‘aranc'P, wn are informed by 
Dr. Bvitler, is due to a fungun attacking the stem.” 

No further information has been published regarding this 
Indian disease, and the details given are insufficient to enable 
any definite! (X)nc.lusions to l)e arrived at, but it would seem 
probable that this is another disease which should be classed 
as Stump Hot. 


Vklvet Blioht, ktc. 

{Septofxifiidium spp.) 

In the Tropics one often finds the branches of shrubs 
and trees encrusted l)y a fungus without suffering any 
apparent damage. 'Fhe <;ommoner forms of these fungi 
completely clothe a braiuth with a rather loose covering, 

1 to 2 millimetres thick, for a lengt^h of a foot or more, 
and, on shrubs in the jungle, they may spread from the 
stem to the leaves. Several of these mscur from time to 
time on the tea bush, and sometimes alarm the planter 
by spreading over all the upper branches. They vary in 
colour, but are generally brown or purple-black, not brightly 
coloured. 

One of the commonest species of this habit on tea in 
Ceylon is readily distinguished from all other fungi which 
occur on the tea bush by its extraordinary stnusture. It 
forms at first a thin brown, or purple-brown, layer over 
the stem, and from this layer there arise a large number 
of vety slender, erect, rigid brown bristles up to about 

2 millimetres high. On the tops of these bristles another 
continuous layer is formed, thin, but denser than the basal 
layer, so that the main mass of the fungus is more or less 
free from the stem and is supported by numbers of rigid 
hairs. These hairs can be seen at the edge of a patch where 
the funras is extending. The colour of the upper layer is 
usually brown, inclining to grey. The hairs are brittle and 
easily broken; hence the covering usually becomes tom 
and ragged. 

There is another species of similar stmeture common in 
Ceylon jungles, in which the hairs are black and the general 
colour purple-black. This species often occurs on orange trees. 

These fungi belong to the genus Septebasidium. Many 
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species of this genus have the peculiar two-storied structure 
noted above, though in some the supports of the upper 
layer are columns rather than hairs. But there are also 
in the same class species which only show the double 
structure under a microscope, and consist of alternate 
layers of loose and dense tissue. These usually form con¬ 
tinuous sheets, loosely 
woolly within, but with 
a smooth outer surface : 
when old the surface 
generally cracks. One 
of these denser species is 
common on tea in Ceylon, 
generally at the base of 
branches about half an 
inch in diameter. It is 
purple-hlack, and looks 
like a compressed piece 
of wadding wrapped 
round the stem. It is 
often mistaken for the 
mycelium of RoselUnia, 
but it does not run up 
from ground level as the 
latter would. 

A species very simi¬ 
lar to the last occurs on 
tea in Forthem India and 
has been named Velvet 
Bhght. When fresh it is 
blue. It occurs on sub¬ 
erect stems up to about 
an inch in diameter. 

Another Ceylon species found on tea is illustrated on 
Plate II., Figs. 8 and 9. This is more compact than the 
commoner species. The margin is slate-coloured or French 
grey, transversely zoned, with the outer advancing edge 
white. The older parts are purple-grey or brownish grey, 
and crack into minute rectangular portions. This species 
was found on seed-bearers, where it clothed the long stems 
for a length of several feet. 
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s])c^ci('H of Heplolxmdiim do not grow up tlio Htcun.s 
of the Inisli from t he ground. Jjike the Thr<‘iid Blight.s and 
Honse-hair Blighta, they begin to grow on th(> branclieH 
and advance thence* upwarda. But the p(*cidiar feature* in 
tfieir life-liiste)ry in tfiai they are neet, at firat, ])arasitie- e»n 
the buah. They live on e*e>le)niea e»f acale inaee-ta on the ate*m 
anel kill theun. If the fungua ia ae-rapod e>{T the at<*m the 
reniaina of the ae*ale inaecta will be. fe)und aa amall white 
pate;he*a lying on the bark, anel, as a rule, the stem beneath 
will be* fe)unel tee be heuUthy. 

The'se fungi are e-onaeepiently beneficial, in that, when a 
buah ia badly infested by ae-ale inaeeta, they gre>w e»ver the 
inaeeta anel eieatroy them. 'I'he pur|)le-blacK Ceylon apeeicH 
already referre'el to, which ocenira at the base of tea branches, 
a])peara tee she)w a })ref<*.rene*e fe>r the inaeut (Jhimmpis 
hiclavu. 

I In fortunately, however, theae fungi in many ensea fail 
te) maintain their rejnitat.ion. After tlui colony of scale 
inseeta has been destreryed, they may attac'k the aterna of 
the*, bush anel kill them. This oeeeurs in India in the case of 
Vetivet, Blight, the hyphne of which penetrate through the 
bark anel into the wood, chiefly along the medullary rays. 
Similarly, the ('eylon spcciejs figured on Plate 11. killeeel the 
tea sterna after it had finished of! the insects. The same effect 
is reported from Japan, where several species ref Hepto- 
bamlium have now been proved to be parasitic; on plants. 
In that country Septohaaidium Aoxieicn, which occurs on 
tea and Aamut, is known to kill the lattrsr; fieptohtmdiuni 
pfdutellMum attacks the mulberry; and a species of a 
slightly different genus, Helicobasidwm Tamkce., attacks tea 
and many other plants. 

Consequently, although in many cases these fungi are 
assisting the planter by Killing scale insects, they must Ire 
got rid of, lest they subsequently attack the tea. No case 
of serious injury caused by them has Ireen recorder! in Ceylon, 
but in Northern India Velvet Blight has spread rapidly and 
has done considerable damage. 

Dead branches which bear the fungus should Ire cut off 
and burnt. Where the bushes are infested, but the branches 
have not been killed, the fungus should be brushed off, after 
pruning, using Lime-sulphur mixture or one of the caustic 
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Hoda \va.sh(*..s. In India it has been found that the l)(‘..st 
nudhod of dealing with Vidvct Blight is to spray in the 
cold wctather, after pruning, with copper-soda emulsion to 
kill the fungus, and, a few (lays later, to brush off the dead 
fungus and spray the bushes again. 

Whore tJiese fungi are prevalent, ol)viously one method 
of preventing their attacks is to treat those bushes wliich 
are infested with scale in8ec.ts with an insecticidal wash, 
and so remove the host on which they first ol)tain a footing. 


The (Irkv Fungus of the Dadap 

Under this title Bernard has recorded a disease which 
attacks dadaps in Java, and passes from t,he dadaps f.o f/lu*- 
tea. He states that it has not caused serious damage on 
tea, but where the tea is interplanted with dadaps the 
planter should look out for it. When the fungus attacks 
a large bratudi it forms a grey patch, circular in outline 
and (dearly dcfiiuid, which extends gradually from a c-entral 
point. When on a small bramdi it com])letely surrounds 
it with a giey ring, and the part, of the branch above the 
ring dries up. 

A similar fungus has been found on dadaps in Ueylon 
on one occjision only. The (feylon fungus is a species of 
Heptobmulium. It grew on branches about li inc.hes in 
diameter, and formed oval patehes up to inches long 
and 3 inches broad. These are grey, or pui 7 )lc-grey, with 
a whitish margin, snrooth or slightly broken at t.he 
margin where the upper layer is not yel; <;omf)letely 
formed, d’he patrdies are up to a millimetre in tdiickness, 
and have tlie usual two-storied structure, though this is 
scarcely evident without a microscopical examination. This 
fungus has not yet been observed to cause any damage. 


Ringing of New Shoots from Collar-pruned Bushes 

(v'ollar pruning - -f.e. cutting across the main stem at ground 
level - is an operation which one reads about but seldom secs 
nowadays, though there is evidence on many estates that 
it was formerly more general. From a mycological point 
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of view it is fortunate that the practice has fallen into 
disfavour. When a bush is collar pruned all the new shoots 
must necessarily arise at groimd level, and there cannot be 
any development of a new main stem. The old wood decays 
down from the top, and the bush becomes a cluster of stems 
arising from the shell of the old main stem. In the most 
favourable case the new stems produce roots, and ultimately, 
when the old stem has disappeared, the bush is replaced by 
a group of more or less independent single-stemmed plants, 
usually weak and unthrifty. 

As far as is possible, cutting back the main stem of the 
bush should be avoided. It is sometimes necessary to do 
so in the treatment of stem diseases and branch canker, 
but it should not be done merely as a pruning operation. 
When all the branches arise from ground level, the danger of 
attack by Rosellinia is greatly increased, because of the 
accumulation of dead leaves in the base of the bush. Further, 
it is impossible to treat some stem diseases properly if there 
is no main stem to cut back on. This question deserves 
more attention than has yet been given it, especially as 
regards the first cutting back of young tea, for it is that 
which decides what the main stem of the bush is going 
to be. 

On one estate in Ceylon, after bushes had been collar 
pruned, the new shoots grew to a height of about 18 
inches and then died back. On examination it was found 
that the shoots were ringed at the base. The bark was 
blackened for a short distance, and then became friable and 
broke up into fragments. Meanwhile, a callus formed round 
the stem above the injury, as in the case of nursery plants 
ringed at the collar. The disease did not extend up the stem, 
but the shoot died because its water supply was cut ofE. 
Subsequently clusters of shoots developed round the base of 
the dead shoot. 

A fungus, probably a RMzoctonia, was found to be fairly 
common in the soil roimd the bush, whence it spread to 
and overran the bases of the stems. Treatment with a 
fungicide during the rains was ineffective. The shoots 
which developed subsequently during the dry weather were 
not attacked. 
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Collar Kot of Nurskry I*lanth 

One frequent clause of the death of seedlings is an injury 
to the stern just above ground level. The plants lose their 
leaves and die back from the top after attaining a height 
of 6 to 10 inches, and on examination the stem is found 
to be blackened for a length of half an inch or less from 
ground level upwards. The blackened region is usually 
thinner than the parts immediately above and below it; it 
may be only slightly depressed, or it may Ire bordered alrove 
and below by a swollen callus. 

The stem is ringed over a limited 
area. This may prevent the ascent 
of water up the stem and so quickly 
cause the death of all the parts 
above the injury, in which case the 
blackened region is only slightly 
thinner than the remainder of the 
stem. In many instarnies, however, 
the injury is at first insufficient to 
cause the stopfnige of the water 
supply, and the plant continues to 
live for some weeks, or even months. 

In the latter case, the part above 
the injury increases in thickness, 
using up the food manufactured by 
the leaves. But that food cannot descend past the injured 
portion, and consequently a swollen callus is formed at its 
upper edge. A similar, but smaller, callus is also formed 
at the lower edge of the affected region, owing to the increase 
in diameter of the root and the lower portion of the stem, 
which is able to continue its growth for a limited period at 
the expense of the food stored in the seed. Very frequently 
the lower part of the stem, below the injury, produces two 
new healthy shoots, thus showing that the root is not 
diseased. 

The condition described above has been noted in Java 
by Bernard, who states that it occurred in nurseries which 
were not shaded, and also on plants grown from seed at 
stake. He su^ests that the fungus concerned (which was 
not identified) was introduced with the seed, as the disease 


n 



Fm, 43.—“Collar Rot of nur»i?ry 
plants, natural sizo ; J, oarly 
Htago ; 2, advanced Htago. 
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occurred on pliUits grown from imported H(‘<‘d, Ind not on 
plantH grown from .lava .He<*d on the Hium* estate. But, 
seeing that, the ])lan1s are not attacked until they have 
attained a fair size, and that the attack is limited to a <lefi- 
nite region w(!ll above the wed, that explanation wotdd not 
appear feasible. 

Bernard finds the, primary caust* in an ov<>rh(‘ating (»f 
the exposed soil by the sun, followed by excessive humidity. 
Owing to the heating of the soil the tissiu's of tlu; stem at 
ground level were injured or made, less resistant to fungus 
atta(tk, and the sid)S(‘(juent humidity favoure<l tin* growth 
of the, fungus. On both counts tin* fungus was the more 
easily able to attack the young ])lanfs. B<*rnard advi.ses 
that afTe,(d.e,d nurs(‘ries should be shaded, and. if too wet. 
should be drained. 'I’o stop the growth of the fungus the 
beds should be watered witli lime-water. 

It has been proved in America that very young seedlings 
of IHnm, about an inch high, can be killed if the surface 
soil is overheated by the sun. In siu-h cases the platjt. is 
injured at ground level, and the. injury often occurs on one 
shle of the plant only, viz. that which was most exjxwed 
to the sun. The injured seedlings soon die, ami tiny <lo md 
develop a swollen callus. 

Similar injuri(*s have l>ccn noted in Arnc^rica on seedlings 
of spruce and Douglas fir, several months old, l»ut in mi 
case was any sw'elling foimd above the injured portion. 
Hinging of the stem, with the subseciuent formation of a 
swollen callus above the injury, only occurs on older nursery' 
stock, two to four years obi, on whicdi it is well known 
both in Europe and America; and in lx>th c:ontinents it is 
attributed to ex<je*wive heating of the soil. 

Hope and Carpenter have descirilied the same c<inditi<in 
from Assam, where it was observed in 1900. The plants Ix'gan 
to turn black from the top of the shoot downwards, the 
leaves fell off, and only the blackened dead stem remained 
standing. But the roots were healthy, and some of the 
plants produced new shoots from l>elow the Injury. Many 
of the stems bore a swollen annular callus near the Hurfa(?e 
of the ground— Le. above the original injury—and in some 
cases that had produced new rootlets. These authora did 
not discover any fungus in the dead stems. They attributed 
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K. e cct to medianical injury of tie stem caused by soil 

P^sned against it by the heavy rains which prevailed 

a. le time when this condition of the plants was first 
noticed. ^ 

I ne increase in thickness of the stem above the injury, 
anu the occurrence of a swollen callus at the lower edge of 
t le sound tissue, indicate that the injury occurred some 
consuierable time before it was noticed. Where roots arise 
iiom the callus, that time must be still longer. Hence it is 
scan^ely possible to explain this condition by reference to 
the weather at the time when it is observed. 

v)n the other hand, the fact that the plants ultimately 
die, and that different stages of injury are found in close 
association at the same time, point to fungus action as the 
primary cause. Further evidence in favour of the latter 
explanation has been noted in Ceylon, viz. the disease occurs 
during the wet season; it occurs in patches through the 
mirseries, not all over the beds or attacking all the plants 
at tlie same time ; in many cases the plants at the edge of 
the lieds are not affected ; when the first shoot has died, 
and two new shoots have been produced below the injury, 
thcHe new shoots may be attacked in the same way. 

The affected plants, in Ceylon, commonly bear minute 
wliite patches on the blackened constricted area. These 
are the fructifications of a Fusarium, which is probably the 
(lause of the injury. That, however, has not yet been 
definitely proved. 

ft is probable that several fungi which occur in the soil 
can cause an injury of this kind, especially if the plants 
are unthrifty because of unfavourable soil conditions. It 
is surprising to note in how many cases the affected nurseries 
have been situated on the sites of old cooly lines or cooly 
gardens. In some instances that may to a great extent 
account for the presence of the disease, for it is in just such 
places that one would expect injurious soil fungi to be 
rampant. It is generally recognised in Ceylon that tea does 
not do well on the sites of old cooly lines, and that fact has 
lieen brought forward in support of the theory that tea 
will not endure lime, but it is more probable that the 
explanation is to be found in the existence of numerous 
soil fungi in such locahties. 
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1'hc dead plantH Hhould he u])rooted and hurnt, and the 
afEected patches, and the ])IantH imniediat<dy surrounding 
them, shoidd he watered with a solution of .hwi's’ fluid— 
1 ox. to a gallon of water. 


Lichknk and Mossks 

As in the ease of the rnaiority of tropical trees an<l shrubs, 
the stenvs of the tea hush, when tliey are old an<l their increase 
in girth has slowed down to an almost imperceptible rate, 
become covered with lichens. This condition may set in at 
any time when the growt.h slackens if, for exanj])lc, the 
hushes are stunted through lack of focxl or through unfavour- 
al)le conditions hut in the majority of cases it is the almost 
inevitable acxjompaniment of age. Bushes whose sterns are 
c-overed with lichens are often said to Ire “ hidebound ”; but 
it must be borne in mind that the lichens are not the caust* of 
the stoppage of growth, but the consequence of it. 

The lichens which are found on the stems of the tea Irush 
rtxay be classified into two groups, viz, those which lie flat 
on the surface of the stem, ancl those which form leaf-like 
irregular sheets, attacherl at a few points and curling up at 
the edges. By far the majority of the tea stem lichens 
belong to the first class, and of these many are so thin that 
they appear to bo merely stains on the bark, while few of 
them reach a thickness of a millimetre. White patches, 
uniting with one another, but sometimes separated by 
black margins, pink patches, or green patches, the latter 
usually thicker than the others, cover the old stems, all so 
closely attached to the bark that the^ appear to l>e part 
of it. When in fruit, irregular black lines, or minute black 
points, or yellow, cup-shaped bodies, appear on the coloured 
patches. 

Lichens, in the majority of cases, are not parasitic, but 
epiphytic—that is, they live on the stem of the tea bush 
but do not derive any nourishment from it. There is some 
evidence that certain of the thicker specios may kill the outer 
layers of the bark, but they do not penetrate into its inner 
tissues. Theoretically, they may cause some slight damage 
to a bark which is j^rmanentfy green by depriving it of 
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light aad air, but, in realib 7 , tke lichens of the tea bush 
do not cause any noticeable injury to the stems. 

Jjcaf-like lichens are not common on tea stems and are 
only likely to occur in the wettest districts. They form 
irregular sheets, lobed at the edges, and usually more or 
less curled up, attached to the stem by hairs on the under 
surface. One species which is common at higher eleva¬ 
tions in Ceylon is thin and tough, and white or yellowish 
in colour. 

Other epiphytic growths on the stems of the tea bush 
include algae, mosses, and ferns. Microscopic alg® are 
almost invariably present on tea stems, though they are 
not discernible to the naked eye ; but in very wet districts 
they may form a shmy green coat over the stems during 
the rains, disappearing, or drying to very thin green strands, 
in dry weather. Mosses and ferns need no description ; it 
is only in very humid districts that these are found in quan¬ 
tity on the stems of tea, and then, as a rule, only towards 
the base of the bush. 

Though these epiphytic growths do not in themselves 
cause any appreciable injury to the tea bush, it is urged 
that they harbour insects which may do so. The insects 
take refuge under the lichens, or among the mosses, and are 
sheltered by them. A further objection is that they keep 
the steins moist and so favour the growth of fungi whose 
spores may happen to lodge among them. Both these 
arguments, however, can only refer to the leaf-like lichens, 
with the mosses and ferns ; they cannot apply to the flat, 
totally adherent hchens which are practically incorporated 
with the stem, for there is no space beneath those for an 
insect to lodge in. It is not worth while, therefore, to 
attempt to remove these flat hchens, which appear merely 
as stains or thin plates on the bark. The kinds to be removed 
are the leaf-like species which grow away from the stem. 

In Ceylon it is customary, in some of the wetter districts, 
to scatter slaked lime over the hushes after pruning, to kill 
these epiphytic growths. In iHorthem India the use of 
alkaline washes ox sprays is recommended after pruning. 
Such washes not only kill hchens and mosses, but they also 
destroy the eggs of insects. Fai^g any other method, they 
may be rubbed off. 
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AltNOKMALITIKH OK StKMS 

Fakciation 

Fasciation w the term applied t«i the condilion in 
which stems, instead of I)e.ing normally round, are 

flattened and rililied as 
though several were united 
Hi<le I>y si(i(‘ in a hand. It 
is not a rare plaMuanenon in 
eultivated plants, hut ap¬ 
pears to he uneonunon in 


Fta. cm idui’kitil 

fthemt Kiiiyml 

the case of tea. An example of a fasciated green ahwt of 
tea is shown in Fig. 44. 

Fasciation in some instances is due to the attacks of 
insects or fungi, but in the majority of cases nothing definite 
can be stated, exc^ that they are certainly not due to cither 
of those causes- It does not appear to have been (caused by 
either insects or fungi in the few cases observed on tea. 
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(}Ai.r.H ON i’r.ucKKi) Shoots 

A curious foriuatioii is iiluairui-ed in Fig. 45. In this 
case th(^ pluckcid shoots have developed a top-shaped out¬ 
growth at the apex, resembling an insect gall. No trace of 
insect action could he observed in these structures, and it 
wouhl app<uir tliat. they are t.o be (dassed merely aniong tlic 
abnormalities. 

Burhs 

Burrs arc oc.cjisionally found on tea stems or branches, 
more especially on the main stems of large bushes. They 



With Burr on a Um atom, k j. 


are usually more or less hemispherical and project from one 
side of the stem, but on branches of medium size, about 
2 inches in diameter, they may almost completely encsiredo 
the branch. The largest specimen hitherto observed was 
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about 5 inches in diameter. The surface of thes(‘^ Ihuth m 
generally irregularly nodular, and they resemble the burrs 
found at the base of elm trees, which are. at tributed to the 
suppressed growth of adventitious buds. 


Abnormal Callus OimiHowTiis 

In the normal process of wound healing, new wood and 
bark are produced at the edge of the wound and form a 

swollen edge known 
as a callus. Umler 
favourable comlit ions 
the callu.si*s from the 
edges of the wound 
ultimately meet and 
fuse together, thus 
effecting a (H»mplete 
healing. 

In some instanees, 
an abnormal out- 

f ;rowth of CAlhis has 
leen observed on tea 
bushes, both from 
pruning cuts and 
from the edges of old 
wounds. 'I'hesi* out¬ 
growths art* thin flat 
plates, which origin¬ 
ate, at the margin of 
the wound, aiul not 
Fro. 47.— Abnonroii o*iin* outgrowth*, x j. Only covcr it but ex¬ 

tend farther over the 
stem, sometimes almost completely surrounding the latter. 
They are thin at the margin, red-brown, concentrically xoned 
and variously lobed. In some cases new plates may arise on t he 
old ones, so that the structure approaches a rosette fomuition. 

"Wlien fresh, these plates are cliwely applied to the un¬ 
injured parts of the stem over which they extend, but they 
are not organically united to it. Consequently, when they 
dry they Sirink away from the stem, except at the place 
from which they originated. 
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BOOT DISEASES 

The existence of a root disease is, in general, only brouglit 
to the notice of the planter by the death of the bushes 
affected. When a fungus attacks the roots, it gradually 
destroys their tissues and renders them incapable of per¬ 
forming their normal functions, particularly that of supplying 
water to the parts above ground. In consequence, the leaves 
wither and fall off, and the branches dry up. But, except 
in rare cases, the fungus does not ascend into the stem and 
branches, save perhaps for a short distance above the collar. 

In some instances, the whole bush appears to die suddenly, 
all the leaves turning a coppery brown and remaining on 
the branches for a few days. This often occurs in attacks 
of UstuUna zonata, even when the bush dies in wet weather. 
In other cases, as in attacks of Forms lignosus, the leaves 
may fall off gradually for several months until the branches 
only bear a few, still green, towards the tips, and the bushes 
may remain in this condition for a long time before they 
finally succumb. 

Bushes may be killed by stem diseases as well as by root 
diseases, and it is scarcely possible to decide to which class 
of disease the death of a bush is to be assigned until it has 
been dug up. Whenever bushes die, root disease should 
be suspected^ and the bushes should be dug up and the 
roots examined to ascertain whether they show signs of 
decay or bear the mycelium of a fungus. 

If a bush suddenly dries up as though it had been scorched 
and dies with all its leaves still attached, it is almost certainly 
a case of root disease. If the leaves are shed gradually, 
and the bush does not recover, root disease is again the 
most probable cause. But if after the fall of the leaves 
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now alionts are produood, then r(»ot diHoaso is ini}>r(»hal)l(‘. 
Fur+ihor, if tho branclios di(% Init n(‘\v sIiooIh uro pr<Hhico<l 
at tho collar, the c-auso is most ])rol)al)ly in tho stoni, not 
in tho root. Nor, as a rule, is the root alToctod if tho hush 
dies branch by branch. 

Bushes may, of course, die from ot ln'r ('uusos. iaghining 
is often responsible for tho death <»f bushes in patches, 
especially in the neighbourhood of large bouhfers. Again, 
the gradual fall of leaves, with t he conse(|uent “ tliin ” 
a])pearance of the })usheH, may be produced by an insect 
attack, by one of the mites, for (example. Scarlet .Mite 
{lirrvi'palpuH ohavatm) frequently causes a partial (h*foliation 
of the bushes, and, curiously enough, such l)UHhes often 
occ-ur in small patches, as in cases <»f root disease, lint 
leaf-fail caused by Stuirlet Mite may be idmitified by the 
blackish discoloration which ext<mds from th<^ leaf-stalk 
over the base of the leaf, and, with the aid of a lens, by 
the minute red inseerts present on the under surface of the 
<lis(;oloured areas. 

In cases of root disease, there is, in general, a tendency 
for the hushes to die out in patehes. 'Phis is to be explained 
by the gradual extension of the mycelium of the fungus 
underground in all directions, either from the bush first 
attacked or from the original source of infection. In some 
root diseases, e.r/. those caused hy licmUimn, Fomen lujmmm, 
and Poria hypolateritia, the mycelium can spread free 
through the soil, i.e. unattacherl to any <leafl or living plant 
tissues except at its point of origin ; in others, c.//. thos«* 
caused by Ustulina zoncita and Fonm Immmmu (Brown 
Hoot disease) the fungus only passes from one hush to tlie 
next when their roots are in contact. In either case, the 
bushes are killed in gradually widening circles. 

The most usual point of origin of a root disease in tea 
is^ dead stump, whether a stump of a jungle tree left when 
the land was cleared, or the stump of a shade tree which has 
been felled because it had grown too big. It is not possible 
to differentiate between stumps of different species of trees ; 
apparently any stump is capable of serving as a host for 
some of the fungi which can attack the roots of the tea-bush. 
In Ceylon, the common root disease of young clearings is 
that caused by Poria hypolaterUia, which appears in all c^ses 
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to originate on the jungle stumps. The danger of disease 
from this source is not past until the stumps have decayed, a 
process which may not be completed for many years. One 
cavse has been recorded in which Brown Root disease spread 
to tea from stumps of Na {Mesua ferrea) fourteen years old. 

The cost of removing all jungle stumps from a new 
clearing is generally considered prohibitive, especially in the 
case of tea, where the value of one plant is relatively small. 
Moreover, though the decay of the stumps must be brought 
about by fungi of some kind, it is by no means inevitable 
that the fungi which develop on any given stump will be 
siK^h as are parasitic on tea. In the majority of cases they 
will not be ; and under the present methods of opening 
estates the planter accepts the risk. But he should fully 
recognise that he does so, and be prepared to carry out ex¬ 
tensive operations against root diseases should they arise. 
New clearings should be carefully watched for any appearance 
of root disease round decaying stumps, and all cases should 
be dealt with promptly and thoroughly. The jungle stump 
responsible must be completely extracted and burnt, and 
the patch isolated and limed. It is worth while to devote 
extra care and attention to root diseases in new clearings, 
and so avoid the necessity of periodical treatment when the 
tea is mature. 

In old tea, the chief source of root disease lies in the 
stumps of shade trees which have been felled. Orevillea 
rohusta is a notorious offender in this respect, and its stumps 
very frequently give rise to IJstulina, or, more rarely, to 
Brown Root disease. When Grevilleas have to be gob rid 
of, their stumps should be dug out. Jak {Artocarpus integri- 
folia) and Dadap (Erythrina lithosperma) have been found 
to serve as a starting-point for Forms lignosus. Albizzia 
rnoluccana is one of the most difficult shade trees to deal 
with in connection with root diseases, and one is inclined 
to recommend that it should never be planted through tea. 
Owing to its rapid growth, it usually gets out of hand in a 
few years, and, in certain of the low-country districts of 
Ceylon, trees with trunks 4 feet in diameter were formerly 
not uncommon in tea. When cut down, its stumps very 

f enerally afford a pla6e of origin for Ustulina, Diplodia, and 
*oria, and large numbers of bushes are killed out round 
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them. With regard to theHc (‘ommon Bhade, or green manure, 
trees of tea, it might almost be said that from their stumps 
root disease is the rule rather than the exemption. 

Seventeen root diseascR have now been recorded as 
attacking tea. The following particuilars may assist in 
distinguishing l)etween them, if the roots are examined as 
soon as the l)ush is dead: 


External Aftkaranck oe the Root 


Sninotli and apparently sound 
Jjongitudinally split .... 
Rough with minute black and white 
(nishions .... 
Rough with encrusting sand and stones : 
General appearance black and white 
With brown mycelium intermixed . 
Embedded in a cement-like block . 
Covered with cobwebby grey mycelium 
Covered with cords of mycelium : 

Cords red to black, tough 
Cords white, flat, membranous 
Cords white, rounded, rather loose . 
Cords white, tr)ugh 
Cords yellowish white, tough . 

Cords l)la<?k, wmdly 


BoiryofliphHlifL 

Armillaria. 

Ihhdifui. 

Poria, 

Fomm UinmmnBu. 
PolypmtiB fnesotalpae. 
Rmellinm, 

Poria; Armillaria. 
Irpex BtdmrmuH. 
Polyporm interruplm. 
Fames lucidus. 

Farms Ugnasus. 
Rosellinm. 


Appearanok after Removal of the Bark 


Red strands between bark and wo(kI . Sphaerastilbe, 

White fans of mycelium . . , UstuUna, 

A continuous white layer of mycelium . Armillaria, 

Small white stars .... RoseUinia arotMa, 

Coarse white or black stars . . . Rasdlinia (Northern India). 

Short irregular black strands . . RoseUinia bunodm. 

Thick masses of white mycelium irregu¬ 
larly arranged . ... Fames lucidm. 

Scatters patches of brownish - white 

my<^ium. Fames apjdancUm. 


Internal Appearance of the Wood 

Mottled. Fames apphmtus. 

Brown vmns. Fames lamwmsis. 

Black vmm . Usltdina, 

Short black lines, radial and lonptudinal RoseUinia bunodm. 

Red veijas or sheets .... Poria, 

Unifoimly blackish g^y : hard . . BUr^iplodm. 

Uniformly dark slate; soft . . . Pdyparus 
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Treatment of Boot Diseases 

The treatment of root diseases involves three factors, 
viz. isolation of the affected area, removal and destruction 
l)y fire of dead bushes and decaying stumps within the 
area, and disinfection of the soil by means of lime. 

Isolation of the affected area is necessary in order to 
limit the spread of the fungus underground. It is essential 
in the majority of cases of tea root disease, the only exception 
being that caused by Diplodia. The area should be sur¬ 
rounded by a trench, from eighteen inches to two feet in 
width and depth : it must be deep enough to get below the 
lateral roots of the bush and below the level at which the 
fimgus normally travels. The earth excavated in making 
the trench must be thrown inwards towards the centre of 
the patch ; because of this, it is perhaps preferable to dig 
out and bum the dead bushes, etc. before making the 
trench, otherwise there is a danger that pieces of the diseased 
roots may be overlooked. 

The trench must be dug so as to enclose a circle of bushes 
which appear to be healthy. Neglect of this precaution— 
and it is often neglected because it is thought to involve 
an unnecessary waste of bushes—usually entails a repetition 
of the treatment a few months later, for the simple reason 
that the mycelium has generally travelled beyond the dead 
bushes and is already attacking the next row, before the 
disease is discovered. An alternative method is to dig two 
trench^, one surrounding the dead bushes, and another, 
outside that, enclosing a ring of apparently healthy bushes. 

The dead bushes should be dug up, and burnt on the 
spot if possible. All pieces of diseased roots must be 
collected and burnt. Any dead jungle stump in the disease 
patch must also be dug up and burnt, its lateral roots being 
followed up and extracted as far as possible. This operation 
should be supervised most carefully. The cooly no more 
understands why he is doing it than he understands why 
drinking water should be boiled or filtered; and if left alone, 
he will not dig out all the roots, or will throw them among 
the surrounding tea. 

Lime should be forked in over the affected patch. Any 
diseased roots which are turned up during the forking 
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should he collected. Lime may kill fungus Ihreads in llu^ 
soil, and itliinders or prevents the growth of fungi hy making 
the soil more alkaline and thereby indiu-ing condilions 
unfavourable to them, but it cannot have much eiha-t «>n 
the fungus threads inside pieces of wood. As to tht^ (plantity 
of lime to be applied, it must be c-learly understood t hat the 
amount generally considered permissible in manuring tea 
is of little use in the treatment of root diseases. Siudi work 
has been severely handicapped by the almost univn^rsal 
belief that tea will not endure any reasonable quantity of 
lime,—a belief whi(;h does not appear to be supported by any 
published results of experiments. About five bund red ]>ounds 
per acre is considered the limit; 'but, on t he other hand, 
in combating a serious attack of BolrycHlijiltxUa on old tea 
in a low-country district in Ceylon, four pounds |)(‘r hush 
has been applied over a large area without detrmwuit to 
the bushes. In treating root diseases in old tea, the quant ity 
should be at least four pounds for every busfi or vacancy 
within the isolated area. In dealing with plants one or 
two years old about two pounds per bush should be allowed. 
Tree stumps require more, up to sixty pounds for each 
dead stump, according to the size of the stump. 

It is seldom worth while to replant root disease patches 
within a year of treatment. In the interval, the ground 
should be clean weeded, and forked over two or thr<!e times. 
The spot should be inspected periodically and any bushes 
which have died since the treatment removed and l)urnt. 

The follovdn^ treatment for root diseases was recom¬ 
mended by Raciborski in Java in 1899. After the dead 
bush has been dug up, and all its roote extracted and Inmit, 
lime is forked in over the affected patch. It is then watered 
with a solution of ammonium sulphate, containing I !b. 
of ammonium sulphate per gallon. The rationale of the 
treatment is based on the interaction of the lime and the 
ammonium sulphate. When these two chemicals are brought 
together, the lime is converted into calcium sulphate and 
ammonia is liberated. The lime is put completely out of 
action as a fungicide, but it is claimed that the ammonia, 
in a gaseous form, penetrates the interspaces of the soil and 
renders the fungus harmless. 

The efdcacy of the forgoing treatment would seem very 
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problematic. Ammonia scarcely possesses such powerful 
fungicidal properties as are postulated. It is said to have 
been employed successfully in cases of Brown Root disease 
in Northern India, 2 lb. of lime and 1 gallon of the 
solution being used for each vacancy. It is also claimed 
that the ground so treated may be replanted with safety a 
month later. Against that we have the fact that in Brown 
Root disease, the fungus, as a rule, is practically entirely 
extracted with the dead bush, and in one instance a plant 
supplied immediately after the removal of a dead bush 
was not attacked by the disease. With the quantities 
stated above, three-quarters of the lime is left unchanged, 
and the reported good effect of the treatment may have been 
due to that. 


Rosellinia 

{RoselUnia arcuata Fetch) 

Rosellinia is perhaps the best-known name in connection 
with root diseases of tea in Ceylon, but, in reality, this 
disease is of comparatively rare occurrence. It was the 
first fungus to be identified as the cause of a root disease of 
tea in that country, and the name was subsequently applied 
to all cases of tea root disease. It is, however, certainly 
less common there than Brown Root disease, Poria hypo- 
lateritia, or Ustulina, and it has rarely been found in the 
low country. The common Rosellinia in Ceylon is Rosellinia 
arcuata, which occurs also as a root disease of tea in India 
and Java. 

The disease may be identified fairly easily from the 
appearance of the affected roots. These are covered with 
black strands of mycelium, more or less woolly in appearance, 
which usually run longitudinally along the root, and some¬ 
times unite to form a network : and if the bark of the root 
is taken off carefully, white stars of mycelium will be found 
between the bark and the wood. 

With the aid of a microscope, it is always possible to 
identify a tea root disease caused by Rosellinia from the 
mycelium alone. In the species of Rosellinia parasitic on 
tea, the hyphae, especially the darker hyphae on the exterior 
of the strands, bear pear-shaped swellings. These occur 
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at one end of tlu'. mdions into whic.h the h} 7 )liae are <Uvided 
by the septa, and as the inflated end of one .H(H-fion joins on 
to the narrow end of the next, tlu^ structure reminds on(‘ of 
an old-fasliioned condenser (Fig. 1). As a rule, these swellings 
do not o(;(;ur before every sciAum. 

Tlie most remarkable feature of Itofsdlinui (tmiaia is tlu^ 
extraordinarily rapid spread of its mycelium. 'I’his usually 



hw. 4B,— amuata. 1 , My<^!ium on th«^ iixtitriijr of m rout, fmtyral ; 
2, nfcajni of myeellum botwooo tho wmid md tlio bark, r»ttiiml dm ? 3, otinitlio- 
l>horeR« X 4 ; 4, a group ol perfibooiAr x 4 1 5, xik)0. 

travels in the to^ two or three inches of the soil. It prefers 
soil which contains a large proportion of dead leav€», etc,, 
and if the ground is covered with a thick layer of dead leaves 
it runs along the surface of the soil under and among them. 
That point must be especially borne in mind in attempting 
to eradicate it. The mycelium consists of somewhat fleecy 
strands and sheets, at first white, then smoky grey, and 
fiAally black. The change in colour may be noted by foUow- 
ing the mycelium back to its starting-point. The advancing, 
rapidly growing portion is white; behind that comes a 
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region in which the mycelium is changing (lolour and has 
become grey; finally, towards the point of origin, the 
mycelium is mature and black, and, if on dead wood, it may 
have begun to produce spores. 

When the mycelium reaches a tea bush it travels down 
the root, and for a short distance up the stem. When the 
bush is first attacked, the mycelium forms a loose, cobwebby 
mass round the tap root, and stretches across to the lateral 
roots in. similar loose masses. This is well seen on young 
tea plants, which die soon after they are attacked. On older 
tea bushes, it soon forms black strands closely applied to 
the root. From the apparent difference in habit in the two 
cases, it was at first supposed that these represented two 
species of Rosellinia, but by developing the fructification in 
each case it has been proved that the loose and the compact 
mycelia are only forms of the same fungus. 

The mycelium on the exterior of the root gives off branches 
which penetrate the bark, and ramify between the bark and 
the wood. At each point of entry, it divides into a number 
of strands which radiate over the surface of the wood and 
form a white star, up to half an inch in diameter. These 
stars are readily seen if the bark of a diseased root is care¬ 
fully taken off, and they afford one of the easiest means of 
identifying the disease (Fig. 48). 

While the underground mycelium is permeating and killing 
the roots, that above ground grows up along the stem, where 
it forms a continuous sheet, purple-grey at first, and then 
black. This sheet usually extends all round the stem, and 
to a height of about six inches above the soil. Here the 
fun^s passes through a stage which was entirely overlooked 
in the first investigation of Rosellinia in Ceylon ; and as that 
is by far the most important stage, the oversight may account 
for any lack of success in treating Rosellinia. Emphasis was 
laid on the fact that the fructification of Rosellinia was rarely 
found, and therefore its extension must be brought about by 
the spread of the mycelium. But Rosellinia arcuaia has at 
least two kinds of fructification, a conidial stage and peri- 
thecial stage ; and while the perithecia are rare and scarcely 
ever found on the tea bush m the field, the conidial stage 
occurs on almost every tea bush attacked. The spread of 
the fungus in any given, patch is no doubt due to the extension 
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of the. Ttiyceliiaii, hut its s])n‘U(l to otlu'r parts of tlie lieh 
brought about by the (Hstributioii of the <-oni(lia by the \v 
or by other ageiu-ies. 

The conidia, the first kind of spore, an* borne (»n sh( 
erect, bristle-like stalks. These stalks are i>rodu(’ed 
clusters (Fig. 48) on tlie sheet of myc(*]iuin on tin* stem, j 
since they arise (^ose together, the slmet becotnes velvet\ 
appearance. Each stalk divides intr) numerous branclie.* 
the apex, and these branches bear the <-onidia. 'I'he la 
are white or greyish in mass, an<{ form a whitish pow 
over the black mycelium ; they are readily <l(*taclu‘d, ; 
consequently can be blown away by the wind ortransb*i 
from place to place on the clothing of coolies. 

After the bush has been dea<l for a long time, the sec 
form of fructifi(;ation, the perithecium, appears, 'riui | 
thecia are rninut/C black spherical bodies, aimut one-tent I 
an inch in diameter (Fig. 48). They occur <'IuHfered in gre 
on the sheet of mycelium on the stem, among the n*ni; 
of the stalks which bore the conidia. Each peritfmc 
contains numerous asci, in which the second type of sj 
is produced. These spores, the ascospoo's, are bfac-k, nan 
oval, with pointed ends, Pracrticeally, tliese astrospores a 
negligible factor in dealing with the disease in tea, beci 
the dead bushes are seldom left standing long enongl 
produce them. 

A curious effert, <^aus(!d by ItoHdlinm, is sometimes i 
on hushes wliic.h are atta<;ked towards the <’l<>se of the n 
soon. I'he appearant^e of the stems suggests that they i 
been gnawed all round by some animal, but examina 
shows that the dead bark is still intjict, while the occurn 
on it of the typical threads of Romllinia definitely imiic 
the cause. Apparently, the advancing mycelium surroi 
the stems at the surface of the soil and kills off the barl 
round for a lenrth of three or four inches. When 
weather ensues, the youngest mycelium in the soil dies, 
provided that it has not got a sufficient hold of the stei 
enable it to withstand the drought and live there inde 
dently, the mycelium on the stem dies also. The bus 
therefore ^rdfed or ringed at the collar, but, tea issii 
hardy plant, that does not kill it. The r^ult of the rin 
is that the food elaborated by the leaves cannot pa^ d 
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to the roots, but is arrested by the circle of dead bark; 
consequently a swollen ring of tissue (callus) is formed round 
the stem above the dead patch and a similar ring below the 
latter. It is possible that this efiect is also produced when 
bushes in the early stages of the disease are pruned, owing 
to the removal of the shade and the consequent action of 
sunlight on the mycelium. 

Patches of tea killed by RoselUnia are occasionally found 
in the neighbourhood of Orevillea stumps, but the root disease 
commonly associated 
with these stumps is 
that caused by Ustu- 
lina zonata. In several 
cases, where an attack 
of RoselUnia has been 
watched from an early 
stage, it has beenfound 
to originate in accumu¬ 
lations of dead leaves. 

In one case, the leaves 
which had drifted into 
the bottom of a Panax 
hedge afforded it a 
starting - point from 
which it spread 
between three and 
four yards in three 
weeks. In another 
case, a mango tree 
was felled and the log left lying in the tea ; in the 
course of time, dead leaves accumulated on one side of 
the log, and from these Rosellima spread to thef tea. Its 
occurrence round GreviUea stumps may be explained in. the 
same way. 

RoselUnia a/ramta occurs in up-country jtmgles in Ceylon, 
where it is known to kill species of Strobilanthes. 

In the treatment of RoseUinia two points must be borne 
in mind : first, that the disease may be conveyed to other 
spots by spores (conidia), which occur in abundance on almost 
every dead bush; and, secondly, that the upper layers of 
the soil around the dead bushes are permeated by mycehum. 
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which lias doubtloas advanc.ed heyoiul the hunlieH which show 
visible signs of being affected. 

In order to prevent the dissemination of spores during the 
uprooting and removal of dead bushes, straw or dry rubbish 
should first of all be heaped round the main stern and over 
the lower branches, and set on fire, so as to destroy these s|)ores 
as far as possible. If this is not done, the spores on the stimi 
will be scattered when the bush is pulled up, and will also be 
conveyed elsewhere on the clothes and feet of the coolies, as 
well as on the tools used. After this prelinunary sr^orching, 
the dead bushes must be dug up and burnt. Burning must 

be done on the spot if possible.it is always possible if three 

or four bushes have been killed,.and it is cheaper in the 

end to spend a little on kerosene than to wait weeks for the 
bushes to dry. During the drying period they may produce 
myriads of spores, especially if the prclinrinary scorching has 
been omitted. 

To jprevent the farther spread of the mycelium, a trench 
a foot m depth must be dug round the affected spot. It 
must be dug so as to surround not only the dead and dying 
bushes, but also a complete ring of apparently healthy bushes. 
There is no doubt that some of the surrounding bushes will 
already have been attacked, even though they do not show 
any evident signs of disease. The living bushes enclosed by 
the trench should be heavily pruned, as well as a circle of 
biwhes immediately surrounding the trench. This pruning 
will let in sunlight to kill the mycelium which may have just 
reached these bushes. Before the trench is dug, all dead 
leaves and pruning must be raked into the centre and burnt 
with the dead busnes. In dealing with RoseUinia the surface 
of the soil must be made as bare as a tennis court. A layer 
of leaves and twip will protect the mycelium and 
provide it with food, and thus neutralise all attempts to get 
rid of it. After the trench is du^, it must be periodicallv 
inspected and cleaned out; if it is allowed to nil up with 
dead leaves, it is worae than useless. 

Lime should be forked in over the affected patch, and 
scattered in the trench. Quicklime is best for fortii^ in the 
bare soil, but mr-slaked lime should be scattered over the 
stems of the pruned bushes. It is better to Ume the patch 
bdore dicing the trench. 
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Needless to say, pruiiings must not. h<! huric^d in fields 
uttH(^ked by It<>.sHlinw ; that is just what, the funj'us re- 
(juires. Several instances of the oe<'urren(^e (jf /{oselliniu on 
buried prunin^H have been recorded, <‘.ven after burial with 
sulphate of potash and basic, slag. In one inst.Jin(^e. wh<*re 
the prunings were buried with sulphate of j)ot.ash and basic, 
slag, Rosdlinm was found on them four months later. 

(«reen manure plants should not be grown on Romilinm 
pat^'hes, as they provide shade whicdi favours the devt’lof)- 
ment of the mycelium. It is almost impossible to eradicate 
Roadlinm under dense sliad<i. If the shade is permatuuit 
the trees should be lopped, and iri ail <uises the shade should 
be removed as much as possible. 

It is generally a waste of tinu! t.o replant patches infecHul 
with Rondlinid within eighte.en months of the time of trc-af.- 
rnent. 

Ro»dlinm arcuttUi has been found to attack, in addition 
to toa, Parmx, StnMUmthrH, (lamphor, Tephromi mwlvla, 
and dudap. * 

UoHicLUSiA HtrsoDKs (B. and Br.) Ba<H:. 

This species atta<!ks tea in Ceylon, India, and Java, though 
it appears to be rare in the fir8t-name<i tsountry. It has also 
I)een found to kill Hibimut. 

The general appearance of the mycelium on the <5xterior 
of the roots is the same as that of Rosdlinifi armuda. Wheti 
the bark is removed, however, the appearancie of the surfacse 
of the wowl is found to be different; small black jjoints un<l 
short, straight or curved, black strands are found on, or 
embedded in, the wood, while a careful csxannnation will 
show similar strands permeating the bark, 'I’hc strands on 
the wood may be greyish white when fresh, but they soon 
turn black, in general, they are about four rnillimeirtis long 
and a third of a millimetre broa<l. If a tliscased root is split, 
fine black lines running radially towards the centre are seen 
in the wood, often with others running irregularly down the 
root. When sawn across, the wotsl shows similar radial lines, 
and sometimes a continuous black line forming an irregular 
circle a little di8tanc,e from the exterior. 

The description of the action of Homllinia arcuaia applies, 
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in general, to the prcaent apecicH also. One effect., however, 
which does soinetiitiea oc(nir in (^aaes of RosHlinia ammta, 
appears to he more (;ommon in (uiaea of Roscllinia bunodcs. 
This is the death of a single branch in a bush which other¬ 
wise appears quite healthy. It usually happens in bushes 
whic.h have been collar-pruned, or pruned low down, and 
consequently consist of a number of small stems all ainsing 



Fxo. ^•'-^Rosdlinia bunodfji, I, on tho w<mk 1 of th# iiafciimi ; 

2, black lines In the nM)t, longitudinal section, natural wlae j croiMi-aectbn of 

a root ahowing the hlaek ring, natural rize; 4, a duater <»l fa'ritheeia, h; 
5, aficoii|)orea, x 400, 

from about ground level. The branch, as a rule, dies in the 
dry weather. On examination, a len^h of three inches or 
so at the base is found to be covered with the black strands 
of mycelium, and this part is thinner than the upper part of 
the stem and is bordered by a swollen callus. From this it 
is evident that the upper part continued to grow for some 
time after the base was attacked, and only died when the 
supply of water was completely out off. Further examina¬ 
tion of the bush will generally reveal black mycelium on the 
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8t(‘iu and on one or more roots just, bolow tfic (load hrancii ; 
(•onH<H[U((ntly the rost of the buHh may be <^xpe(ded to di(‘. in 
connse of time. 

ObHervation.H in (Vylon, though perhapK not y(*t Hiiffi- 
cicmtly numerouH to admit of g(merali«ation, vvoidd appear to 
indicate that thin lUm-Uhwi is less rapid in its development 
than ItoHcUmiu (tmuiUi, and that, in Imslu's such as those 
referred to in the pnaa'ding paragraph, it may develop on tfie 
individual bush among dead h'aves whicdi have collected in 
the base. 

d'he fructifications (peritinicia) of HoHvllmui hunodex nv 
semble those of ItasrUinia areiKifa, but are coveued with 
minute warts. They are frecpiently found on the dead stems 
in the field. 

'I’he treatnumt of this disease should follow the sanu*. 
general lines ns that (»f RtixcUinui arr.uata, but., where, only 
one branch has died, the bush may be saved for some tinui 
longer by cutting off the dead bram^h, at its jurution with 
the main stem, and senttering lime round, and m among, the 
stems of the Inish. Dead leaves sitouid be cleared out of 
the bases of the surrounding busluis. 


Roskujnia sp . 

Another Rosellinia which causes root disease of tea has 
been recorded from Northern India. In this case, when the. 
bark of the root is peeled off, thick broad strands are found, 
which radiate, a few together, from centres, “ like tins arms 
of a starfish.” These strands are white at first, isic^oming 
violet-black when old. The appearance© descrilsed is (juite 
different from that which is seen in cases of RmeUinia Imntdes 
and Rosellinia armata, but the species whiteh (eausiis it has 
not been identified. 

♦ 

Uhtulisa zonata Lev. 

This is the commonest root disease of tea in (leylon, and 
it is in a great measure prevcntible. Its prevalence is diu! 
to the practice of growing (Jremllen for shade or as a wind¬ 
break among tea, and cutting it out either for firewood, or 
when it has grown too big, leaving the stump to decay in 
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situ. It is not uncommon to see three or four dead tea 
bushes round eacli Orevilha stump over a large area. A 
similar source of this disease has arisen more recently through 
the felling of Albizzia tmlucrxina, which has been planted 
through tea, for shade or for green manuring, and in some 
cases lias been allowed to grow to an enormous size. When 
the trees are felled at or about ground level, the fungus 

grows on the dead stumps 
and spreads along their 
lateral roots to any toa 
roots whicli happen to be 
in contact with them. 
Lunumidella {Mdui dubm) 
a(;ts in the same way, but 
infection from this sounie 
is not common, as this 
tree is rarely planted 
among tea. 

In one instance, where 
the disease, in general, 
occurred round ureviUea 
stump, several cases were 
noted which could not be 
associated with the 
stumps. This tea had 
been collar pruned, and 
from the character of the 
attack, it appeared that 
in these exceptional cased 
the bushes had been in¬ 
fected via the pruning cut 
by spores which might 
have been derived from the OreoUlm stumps or from dead 
tea bushes. 

When the disease is first noticed, the OrevWm or Albizzia 
stump is usually in the last stages of decay, and two or thr^ 
oi the surrounding bushes are dead. In some cases a regular 
line of dead bushes follows the course of a lateral root. The 
fructification of the fungus is then, as a rule, well develop*^ 
at the base of the stump, and is extruding spores which will 
infect other stump. Generally, the bu3i^ die gradually, 
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that, in, they heeotue thin owing to the gradual fall of the, 
leaves, hut sometimes they dry up suddenly with all their 
leaves attached, and this may ocHUir even in w<!t weat.he.r. 

The dead roots do not hear any external mytu'-lium. 
1'here are a few scattered, small, hlack spota here and then;, 
hut these are not conspicuious ; they mark places where, the 
internal mycelium has emerged through the hark f.o form 


Fz0. —UHuUm zonaia ; frttoiifk'iitbn ikri^loping on th& utem oi a 
tm huKth, K {. 


a fructification, but has been arrested l)ec!au8e it was not 
above ground. If the bark is removed, whit«, or brownish- 
white, fan-shaped patches of mycelium are found overlying 
the wood; these are frequently fused into a c;ontinuous 
sheet, but in all cases the fan structure is fairly evident. 
When the mycelium meets a crack in the bark and is thereby 
exposed, it develops a black edge. The wood of the rrK)t is 
usually permeated by black sheets which appear as black 
lines when it is cut. 
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The fructification is produced in abundance on the dead 
Grevillea or Alhizzia stumps, and is generally present on tea 
bushes which have been killed by this disease. The mycelium 
emerges through the bark and spreads out over the surface 
of the stem, forming a white plate, up to two inches in 
diameter, and about one-tenth of an inch thick. On the 
surface of this plate, conidia, i.e. free spores, are produced. 

Frequently several 
plates arise close to¬ 
gether and fuse into 
a continuous sheet. 
In dry weather, the 
growth of the plate is 
arrested, and hence it 
becomes (;on(;entric- 
ally furrowed, each 
furrow marking a 
temporary stoppage 
of growth. 

In the stage de¬ 
scribed above, the 
plate is soft; but 
after the conidia have 
been shed, it changes 
completely in colour 
and consistenciy. It 
becomes greenish, 
then purple-grey, 

Fio. B3. — Vstidina zonata. Ijower figure, the fruBti- dotted With black 
floation, natural aize; upper figure, orraw-BOOtion spotS, attd whcn old 

and weathered is 
quite black. In these 
later stages it is hard and brittle. The black dots are the 
openings of the perithecia, in which the second kind of 
spore, the ascospores, are produced. If the fructification is 
broken across when in the purple-grey stage, these peri¬ 
thecia will be seen, embedded in the white internal tissue, 
but when the fungus is old it is black throughout and they 
cannot then be distinguished so easily. 

The foregoing description refers to the typical form of 
the fungus, but UstuUna zoncUa is one of the most protean 
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of -tropical fungi. The plates are frecpiently uiululufing 
and thrown into contorted nuisseH, especially when they 
grow over tlie loose hark and (uirth at the base of a (Irri'iUra 
stump. Sometimes they are stalked instead of lying flat 
on the stem, and frequently a number of stalks arise {^h»se 
together, each bearing a small plate at its apex. In sheltered 
situations, the upper surface may remain permammtly wdiite, 
even in the second stage. 

liHtnlim zomita was first found on cmeonut , but whethc^r 
it was parasitic or not is not known. It has not been fcaind 
as a parasite on coconut in rec^ent times, though it has 
occurred on dead cmconut stems. It is a common fungus 
in up-t;ountry jungles in Ceylon, and probably kills many 
native trees. In addition to tea, it is known to attack 
Hema, pumelo {CUrm dccunimui), (Jmuarimi, Luniirnidc'lia, 
C<mia javanitn, ilalmilla {Berryu Ammmiillu), Derrin, (‘p*. 

Uatulimi usually attacks tea l»y spreading to its roots 
from the roots of dec-aying stumps. 'I’he fungus does not 
spread free through the .soil, but only passes from tlu^ roots 
of the stump to those of the tea bush when the* two are in 
cc»ntacrt. Consecjuently trenching might possibly be dispensed 
with in thc! cuise <»f this disease, hut it is better to c^rr on f hi* 
safe side and to trenc’h. The dead bushes, and the stump 
on which the disease originated, must bo dug up and laimf, 
and lime forked in over the affected patidi. 

But the chief tiieasures called for in this case are |>revi*ntive 
measures. 8o long as Gmmllm and AUnzzin treses are cut 
down, the disepe is certain to occur. Therefore, if it is 
desired to avoid it, that praidicte must be changed. f)n 
some estates, it has lieen found imasible to pollard thc 
({rcvillcas at a heigfit of about ten feet without killing tlietn, 
In other districts in Ceylon they are said to tiie when 
pollarded, and in that case they should I>c uprooted, not 
felled, when it is desired to get rid of them. 

With Alhizxias the conditions are in many cases ijnile 
different. As a role, they do not endure fadlarding : when 
young Albizzia tmluccam are pollarded, they are. frequently 
killed back by Botryodiflmia Theobronim and laicome 
centres of this latter rwit disease. And in far too many 
cases, the Alhizxias have grown so enormous, that extraction 
of their stumps is almost out of the question. One can 
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only snggCHt that when old Alhiz/.ian an* felled, a trench 
should be dug round tlie .Hluin{). eufting thnuigh all the 
lateral roots. This inighl |>n*vent the Hubse«ju<‘nt .spread of 
Ustulim to the t.<'a roots. Young Albizzias may of course 
be uprooted; and now that the evils (*f felling Alhizzias in 
tea are patent, the frees should not he left until they have 
grown to an unmanageable size. 


SniAKHosTiiltK itKi’K.ws H. and lir. 

This fungus, which has for some years been known to 
cause root disease in several eultivalial jtlants, more especially 
Hevm, has recently beH*n found by Tiinstall to cause root 
disease in tea in India. 

The affected bushes were su)»posed to have been killetl 
by a water-logged condition (>f the H«»il, ami further investiga¬ 
tion showed that the tiisease was frerjuent on unhealthy 
bushes growing on a<'id, stiff, Imdiy draineil soils, ’I’he roots 
of the bushes have a wal<'ir-Iogged appearance, and p(‘«!tjliar 
smell “ something like vinegar.” The bark is a violet colour, 
and under the bark thick strands of mycelium radiate in star- 
fashion over the wowl. Tunsf^ill flesi’ribes the strands as 
orange when young, changing to a pinkish purjile later. 

In general, tlm stranjls or i*i>rds (rhizonujrphs) of 
SphaeroHtilbe. rejtem are Ht4)ut flatt4‘ne«l ribbons, reti-brown 
and smooth on the surface anti white and fibrilhise internally. 
They run Ijetween the bark ami the worn!, and, when the 
bark is stripped off, it frctj^uently hapjiens that the strands 
split, the upper half adhering tci the bark and the lower to 
the wood. They then appear white, sometimes, especially 
in the broader strands, with a fern-like arrangement of the 
hyphae. When old, the outer surfai-c turns black. 

Tunstall states that the attack usually originates from 
the stump of a tree, frequently a jak (Artomrpm inU^riJdia), 
and the fun^s spreads from it through the soil from bush 
to bush. The thick strands of myi elium are able to cprow 
through the soil like riKits. “,The disease is not always fatal. 
The condition of the soil is the determining factor. If the 
soil conditions are improved the bushes frequently recover, 
and as the attack is slow the condition can be determined 
and remedied before tlie bushes die.*’ 
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The trealincnt wiiicli hjiH l>een found HU<’re.s.Hful i.'i jih 
follows: The patch of si(;kly hushes is surnMin<le<l liy a 
trench deep enough to is<date the roofs of the diseased 



bushes from those of healthy ones, and the siul is „pe„pd 
up by trenches iMJtween each row of biishcH, mixing slaked 
luno^witu tho Boil wt thu riiti! of 4 Hib, Bfiuiirf* VHri|» 

This fungus has two kinds of fnietificaiion. The eommoner 






Fia. reptm ; d^talfi of th^ ftiiigtii^ 

No. 1. A group of conidio|)hor«ii, k2. 

No. 2. Tip of d hair from tiio iitalk, x 

No. S. Oonidiiterouii hypha from ih« apox of tha oottidUophorii. kSOO. 
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No. 4. Oouidia. x m 

No. 5. Faritliaoia on an old oc>fiidlo|^ora. xi. 

No. 6. (Iroup of porlthooia on a horixontal rlilx6iiior{>li. x t. 

No. 7. Rhkomormia from dadap. 

No. 8. CroMi-aaowott of a rhixomor]^ 5 ou^lim only, x I, 

No. 8. Oowi-ieotiott of tho oortox of a rltixamorpb» magnlML 
No. 10. Or^-mxdion through tho rhkonta of wrrowrool at^tokod hy j 

the dark \fom are the aeotlons of tho rbixomorphs. 
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•f clusters of short red stalks wid/ii whi *• i< ^ 
le second form is rarer, and y 

-shaped perithecia, wldch are 

stalks, or along the stalks, oX i** 

re exposed. The fructificationf^ ******* ii.Hiuilly 
e collar of the bush. 


Diplodia 

Botryodiplodia Theohromae Pat -) 

i common form, this root dise£t»<* only conn's 
ice after pruning. SometinaesB fli<* prinictl 

may have appeared perfectly" hfforr 

0 produce any new shoots arid <li<‘ <dT coiri' 
her cases, the green shoots grow "fco l<*HKlh of 
eight inches, and then begiri 'to 'riu’ir 

mottled with yellow, and tPien, turn l>ln«’k, 
nge occurring &st at the tip», <»r uloiig lh«* 
imately extending over the wJhtolo liuif. 'I’lii’ 
n Blight (Cladospormm) often. iitiUfkH fin* 
stage. Finally the leaves fall iinri t hv w}i»»l«* 
s dead and black down to i"fcH Thin 

begin on one or more of the rriiiin 
extend over the whole bush, ox it »uay rmiuiin 
3 branch. In the former case the whtdi* buMli 
fcter only the branch affected ; 4Sinil nil inli'r- 
may be found. The disease iXBiiiilly 
to three months after pruning, 
of a dead bush do not beax jiny 
merally they are quite clean and Hnt(H>th, bu} 
the bark is rough and abnormally thirki'inTl. 
-g up as soon as the green shootB 'b(»gin In tlit% 
e root will be found to be healthy, jih u riiip, 
lal red colour internally; but if t|»« biwh j« 
} bark will be found to be blaolcesrit'ii through- 
mod is also blackened. This diB<*.olor«iion in 
! mycelium of the fungus, whicjli 
and the wood; but as it runs ■within tlu* otdls 
is not visible to the naked ey©. 'Tlitm* is no 
um between the bark and th.© wckhJ, When 
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t.Iic l)sirk h rcniovod, the siirfiH-f of tin* wofni is hcoii to l>e 
a dirty firown, or ItlaokiHli )tr<i\vii. Itii! lliorc an* no strands 
or sfiocts of niycoliinit. 

Tho frnctifK-iitioiiH of tin* ftmgus jin* iniimto bluck 
spiierical hodios (pyonulia) which arc end tedded in the hark. 
They arc not vi.Hilile froni the exterior, Init if the hark is 

shaved lightly, the spheres 
are cut neriiss and appetir 
us Itlack i’ircleH with a white 
centre. Kai'h sphere eon- 
tains a nntidier of spores, 
\vhi<’h are while in mass 
when iniiimture, hut black 
when ripe, 'riiese spores 
are extruded in large tnitn- 
la-rs when the fructifica¬ 
tions are rija-; niid if a 
diseaseti root is k<‘|»t for 
two or three days, even if 
lying px|sw«*i! on a vc^riin- 
ciah, it heiomes covered 
witli a hlack powder which 
c'onsists of iiinunierahle 
spetres. The «|)oreH are 
oval and divided inti) two 
pjtrts hy a wall across the 
itiidille the ty|)teal />ip/o- 
ilia spore 3). In 

Konie canes the intniature 
spores are ext nided and the 
|anvder is then white. In 
others, Mituill hlack ctwbions 
t»f tiyphae or spores burst 
through the barK, each sur¬ 
rounded by a narrow white fringe *, vei^ tninute hyaline 
spores are jpn)du€:ed on this white fringe. The latter 
appearance in often seen on the roots when bushes which 
have been dead for a few weeks are dug up. 

When bushwi are examined in an early stage of the 
disease, as indicated by the yellow mottling of the l^m, 
the fun^pis is often found only in the finer naotlete. Such 



dipkdm nH* swing I4ntlc 

hmp$ fit Ity n 

frlttge. ^ L 
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buslias may recover, especiaily if In'ated with iijin*. Ihil' 
hushes vvhicli liave died witluud putting oiit n<‘w shoots 
liave their roots completely permeated hy the mycelium ttf 
the fungus, though only a short, time may have elH{)serl since 
the pruning. This would imiieate a rapid growt h of t he fungus 
under the conditions indiued hy pruning. Attack via the 
finer rootlets is not universal ; eases hav<^ Iteen oh.serv<*d in 
which the tap root has undouhtedly heerr attaekrsl first. 

If untreated, the numher of hushes attacked inei’r'aseH 
with each successive pruning. At first, pm’haps only a few 
hushes die and little noti(-e is taken of it; at the ne,\t. prun¬ 
ing, the number is greater and attracts some attention ; and 
the increase continues with eacih ])nining until 50 prT cent 
of the bushes may be attacked. Kour prunings may convert 
indifference into panic. 

The recognition of this disease in Cr^ylon is of ('(tm- 
paratively rersent date, but th<^ number <»f recordrul casr's is 
steadily increasing, and, as a rule, the number of bushes 
killed in each case is greater than in any fdlier rord. disruise. 
Patches of from forty to <ine hundred dead hushes are rrot 
uncommon, and in one instance more than 10 per emit of 
the hushes were killed over an ama of fift<M!n ai-res, leaving 
large Iiare spaces, f^sveral <’orr«'spondents iwfimate Iheir 
lofw at 25 to 50 per cent over somt* fiidds. 'I'hc* same 
disease occurs in Bouthern India, and is responsible for mpudly 
large losses there. In oms on a field of twenty a«’r<*s, 
seven tliousand deiui Imshes were tlug out in a month, and 
many more appeared to be in ii rntiribund cimdition three 
months later. 

Watt and Mann recorded wliaf is probably f lie same 
disease from Assam, un<ler the inuiwi of IHpltnint mnlnpH'tn. 
They stated that there was little to be seen on tin* surface of 
the diseased roots. The leaves assumed a yellow appearance, 
in which the network of veins was very prominently set*n ; 
they then began to fall off gradually, and the bush died 
branch by branch. The fructification was said to Is* veiy 
rarely found - a statement wlihdi is true tmly if the bushes 
are examined as soon ns they <lie; as the buslies dry up 
the spores are produced in myriads. 

In (Jeylon, this disease is commonest on ohi tea, but it 
is by no means confined to that. Beveral <-ases have m'curred 
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on tea after the first pruning, and, on badly affected estates, 
it has killed out nursery plants. In patches where bushes 
have been killed by this disease, supplies have been attacked. 
Watt and Mann record that in one case it was calculated 
that thirty acres of plants in a four-year-old garden had 
died, and in another even more had been destroyed. In 
Ceylon, it is chiefly a low-country disease, but cases have 
occurred at higher elevations. 

In Northern India, young tea is said to be most fre¬ 
quently attacked when it has been planted on cleared grass 
land. It has been suggested that the wild sugar canes which 
abound on grass land there are responsible for that, as the 
fungus is a common one on sugar cane. On the other hand, 
the worst case recorded from Southern India was on tea on 
land previously virgin jungle, and it is not possible to associate 
the disease with any particular t3rpe of land in Ceylon. Tea 
on poor soil appears to be more liable to attack. 

In the case of old tea, however, there are definite indica¬ 
tions of the origin of the disease. When Albizzias {Albizzia 
moluccana), planted through tea, are allowed to grow to a 
large size, and are then ringed or cut down and the stumps 
left to decay in situ, root disease frequently attacks the 
surrounding tea bushes. In some instances this is due to 
Ustulina zonata, but when a large number of bushes die, 
twenty or more, round an Albizzia stump, the cause is 
usually Botryodi'phdia. The fun^s develops on the dying 
Albizzia stump, and its spores subsequently infect the neigh- 
bouriug tea. Similarly, the disease is prevalent, in some 
instances, where Albizzia primings have been systematically 
buried ; and it has occurred round Hevea stumps where 
Hevea in tea has been felled and the stumps left to decay 
in situ. 

But the most probable reason for the occurrence of 
Botryodiplodia in old tea is to be fotmd in the practice of 
buiying prunings. The disease is undoubtedly worst on 
estates where prunings have been systematically buried over 
a long period. This may also explain why the disease is 
more prevalent in the low coimfry where the tea is pruned 
every two years or less, than at higher elevations, where a 
longer tune elapses between prunings. If Botryodiplodia is 
present, it will develop freely on the buried prunings, and 
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from tliem attack the roots of the tea. As is well known, 
tea roots tend to grow towards the masses of buried prunings, 
because the decaying matter retains moisture and is damper 
than the surrounding soil. In one instance, it was observed 
that the bushes first attacked were situated round the holes 
where prunings had been buried. The addition of the usual 
quantity of basic slag and sulphate of potash, 2 cwt. basic 
slag and 56 lbs. sulphate of potash per acre, to the prunings 
at the time of burial, does not make any difference to the 
prevalence of the disease. 

BotryodijiLodia, Theobromae is a very common tropical 
fungus, though in the majority of cases in which it is known 
to cause damage it is either a wound parasite or a follower 
of some other disease. It is common on Eevea, and cacao, 
especially on dead stems or fruits, and occurs on dadap, 
papaw, sugar cane, coconut, etc. 

When this disease was first found on tea in Assam, it 
was suggested that it had been conveyed by the seed. The 
tea attacked was about four years old, and in each case it 
happened that the bushes had been raised from Dibrugarh 
village seed. In fact, without reference to position, wher¬ 
ever the Dibrugarh village seed bad been used there the 
plants had died, though not usually until after the first 
pruning, say at three years from seed. A similar case has 
recently been reported from Jorhat; the same class of seed 
was used four years ago, how the plants are dying out.” 
On that supposition, the most important preventive measure 
was said to he care in the selection of seed from a guaranteed 
source. But suhseq^uent experience has practically negatived 
that supposition. In the first place, the disease is too wide¬ 
spread to he attributable to the use of any particular seed. 
Secondly, it would scarcely seem probable that a disease 
conveyed in the seed would remain dormant for four years, 
until the plant was pruned, or, in its more usual occurrence 
on old tea, for some twenty years. The evidence would 
appear to indicate "that the disease is due to the preseuce of 
the spores of the fungus in the soil, and that it is favoured 
by the burial of prunings on which the fungus can propagate 
itself. 

Bushes killed by Botryodifloiia should be uprooted and 
burnt as soon as possible. It is best to hum them, ox at 
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least char tJieni, with llie lii'lp (sf keni.seni*. heeaiise. if they 
arc lieaped and allowed to dry, lliey •levelop iiiyriads of 
spores. Any pruningH lying about t he affect e<i pat cIich .shouhf 
bo raked up and ljurnf at the same time. 'I’fu* nffected .soil 
should be forked over with lime. 

When the bushes finst bc‘gin to sliow signs «»f being 
attacked, by the yellowing of the leaves and the death of 
the young shoots, very many (»f them tain he save<l by 
promptly Hp])lying lime. About iw<» pounds (tf air-slaked 
lime should be scattered rouml each alTeeted Imsh. anti 
lightly raketi in. Where fields are known tti be bailly in¬ 
fected, and numbers of bushes die after each pruning, lime 
should be ap])lied before the bushes are prunetl. The 
quantity of lime will ])rol)ably appear exeessivt* ftt many 
planters who arc accustomed to tlie idea that t<*a will not 
endure lime, but less than two pounds lias j>rt»ved t>f little 
use in tdiecking the disenst! in the ease of ohl tea, and 
four pounds per bush has been applied without injury to 
the plant. 

Where this disease is known to exist, primings must lai 
burnt. 

There is some evidence that where Jiotrifodiplodm is 
common, liranches may he killed hack after pruning hy the 
direct attack of the fungus on the branches, i.c. liy infection 
by means of spores mi the pruning <-ut. This could l)0 pre¬ 
vented by spraying the busnes with Bordeaux mixture after 
pruning. 

After an attack of BcdryodipbHlui, when the. surviving 
bushes have come into leaf again, and the disease is, for the 
time being, arrested, all deaii branches should lie pruned of! 
and burnt. 


Red Root Disease 
{Porta hypolateritia Berk.) 

This has been a common root disease of tea in Ceylon 
since the first planting of tea on a Iar||e sc!ale, subsequent to 
1880. It was then found that certain jungle stumps, notably 
Bombu {Symphcoa apiccUa) were, in the iangua^ of an older 
generation, “ jpoisonous ” to youn§ tea, i.e. the tea in the 
immediate vicmity of such stumps £ed out. It is now known 
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that in such cases the cause of the death of the young plants 
is a fungus which travels from the jungle stumps and attacks 
their roots, and the particular fungus associated with Bombu 
stumps is Poria hypolateritia. When this was recognised to 
be a root disease, it was classed with others as Rosellinia, a 
name which for several years served for every root disease 
of tea in Ceylon. 

Poria hypolateritia is, perhaps, the commonest cause of 
root disease in the higher tea districts of Ceylon. When it 
was first differentiated from other tea root diseases, the known 
cases of it were all in old tea, which had been established 
for very many years. But it is most probable that it had 
existed on such estates from the time they were first planted, 
for, with the extension of tea planting in Ceylon since about 
1908, this disease has come into prominence as the root 
disease par excellence of young clearings. Its range has also 
proved to be greater than was previously supposed, and it 
is now known to occur extensively at medium elevations and, 
more rarely, in the low country. 

The disease may be identified by the mycelial strands 
which the fungus forms on the exterior of the root (Plate II., 
Fig. 11). These are at first white and soft, but soon become 
compact, tough, and red or dark red. They form at first a 
network spreading over the root, but may subsequently 
expand laterally and fuse with one another here and there 
into continuous sheets. They differ from the strands of 
Rosellinia in being compact and smooth, those of Rosellinia 
being somewhat loose and woolly. The interior of these 
strands is white, and as they are usually damaged to some 
extent when the bush is dug up, the root has generally a 
mottled appearance, red and white. 

In the majority of cases, especially on young tea, where 
the planter is watching the progress of the clearing and notes 
dead bushes immediately, the affected roots agree with the 
description just given. But if the bush has been dead for 
some time, or if the fungus has been growing on the root 
for a comparatively long time before the bush died, the 
appearance of the dead roots may be different. When they 
are old, the cords of mycehum change colour and become 
black, so that the general colour of the root, when it is dug 
up and the mycehum damaged, is black and white, instead 
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of ml and wliitc. A furt her difYennu'e- arises in these older 
cases, in that tln^ niyeeliutn soinetinies cements to itself 
sand, stones, or earth, as in the ease of Brown Root disease. 
But even in the worst-encrusted ('.uses, this disease <'an he 
distinguished from Brown Boot disease l)y the general hlack 
and white appearaiuai of the root, and tins absence? of any 
tawny brown patches. Moreover, it is usually possible in 
su(;h cases to find some traces of r(*d sheets or strands at the 
collar. 

'^rhe effect on the wood of the ro{)t varies from the 
specumens examined, one would say with the age of the. bush. 
But this may be explained by tlu? fact that young bushes, 
one or two years old, are killed more ra{)idly than c»lder 
bushes, or that the sudden deat h of a patch of young plants 
may sooner attract att<!ntion. In young jdants, the W'ood 
of the root is usually quite hard and shows no evident signs 
of decay. In old bushes, especially if they have been dead 
some time, the wood is soft, sometimes watery, and permeateB 
by red lines and plates of a more t)r less gelatinous con- 
sistenejr. If these old decayed roots an? placed in a covered 
glass dish, they develop an abundance of white fluffy inyc-elium 
in a very short time. There is often a very tnin film of 
white mycelium between the w<M)d and the hark. 

The fructification is prwluced at the cmllar of the bush, 
either on the stem, or partly on the stem and part ly on the 
surrounding soil. It takes the form of a thin flat plate, 
reddish or pinkish in colour, studtied with minute holes, 
and lying flat on the stem (Plate II,, Fig. 10). It may 
measure from one to four inches in diameter, and about 
one-sixth of an inch in thickness. It consists of a thin layer 
of tubes packed side by side, seated on a red homy basal 
layer. Tne nmrgin is at first white and flot!cose, with a 
more or less radiating structure, but ultimately it liecoraes 
r^ and homy, like the basal layer. As it dries, the fructifica¬ 
tion i^parat^ from the stem and curls up at the ^ges, 
exposing the red, or red-brown, lower surface. It is oi^n 
product at the collar of young plants, before, or as soon 
as, they are dead. 

As already stated, this disease is common in young 
clearing, whether on land formeriy in virgin Jungle or on 
old chana land. It usually occurs in patches, and generally 
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ia the neighhourfiood of u <iecaying jungle Htump. Ihunlai 
stuiiipH, ^yniplorm fipimfa, luiv<‘ th<‘. reputetion of being t h<‘. 
most frequent source of this diseasi;, but it bus also been 
found to sprea<l from the stumps of Dmna znjUtnim. It 
has been found on Keppetiya {(Jrotwi arotmUirm var. lucci- 
fcrus), Init in that instance it had pn>bably spnuid 1.o, and 
killed, this plant in tlie same way as the tea. It is most 
probalile, however, that it t^an develop on the majority of 
jungle stumps, as it is a (lormnon jungle fungus in (Jeylon, 
though usually found, in the jungle, on decaying logs. If. 
has rete.ntly be(‘n foutul to spniad to t<Mi fr<tm the. stumj»s 
of felled Albhziu molurrutut, previously planted for sluuh^ 
and green manuritjg. 

Once established, by 
means of wind - bhiwn 
spores, on a dead stum]), 
the fungus spreads througli 
the soil by moans <»f free 
cords f)f mycelium (rhixo- 
morphs), ami attacks the 
sjirrounding tea. Theses 
rhizomor|)h8 are at first 
white, but subsequently 
become thick, stout cords, 
with a tough red-brown 
outer coat. When old they 
l)ecome black. Rood in¬ 
stances of this power of 
running fre.e. through the soil have Isien afforded by growing 
the fungus from disciised t^ia rfK>t8 in pots of soil in the 
lalmratory. In some cases the rhixomorphs sproad through 
the hole at the bottom of the pot and prcsltmed the fnicti- 
fication on the outside. 

Every effort should be made fo get rid of this disease in 
young clearings. If it is not eradicated then, it will <!ontinue 
to spread and take an annual toll of the Inishes indefinit4^ly. 
In one case, where the <lisease had I)cen known to exists 
from the first year after planting, 2200 dead bushes were 
removed in the sixth year from a field of twenty-six acres. 
It has proved very difficult to emdicate, once it, has been 
neglected. Trenching is essential in the case of this disease, 



Fill, ^7, Pfpfttt hyiHflnkrk 'm i friKtUHcfaUtm 
im thfs ttf n, U*ii Ittinh. 
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as it spreads })y inycoliurn uiidorgrouiKl. Any jnngl<‘ slump 
in the atTocted ])at(du‘H musi he <lug out and hurnl. 

'Phis disease is known to (»ccur in (Vylon, Southern India, 
and Java. 

PoniA jiyvonitvssKA Peteh 

'I’lie appearance of the roots of tea husfius attacked hy 
this fungus is identical with that descril»ed for I*(nia hijim- 
iMcritia, but th(i fru<-tification is differtml. It is a flat 
plate, as in the latter, but is at first pale yellow. be<-oining 
reddish, and finally slaty grey (Plate 111., Figs. r> and (»). 
If cut when in the int(‘nnediat<‘ reddish stage, it will be 
found to be blackish bntwn internally, with a red<iish tinge 
towards the surface ; but when old, it loses all the red 
c-olour. 'I'he lower s\irface is blackish brown, fibrous, not 
horny : when it has gntwn on t he surface t»f t he stem it is 
generally compact, but if it has grown over soil it is often 
somewhat loowv 

The fungus is a common jungle species in Ceylon. It 
lias been known to cause root rlisjuise in Jlm’u since I!M»5, 
and it is commonly to be found on Ilrmi logs left to <lec-ay 
aft<‘.r thinning out. Hevimal instatKies of its occjurrence on 
tea have been re(;orded, and others may have b(‘en passed 
over as cases of Porui hypohiU’rUui. It has been hamd to 
kill out Tephmitia mmluia, b(»th among young rnhljer and 
among tea, after the Tephromi had bemi hrppr'd and rnidched 
in for two or three years. In view of the fact that the fungus 
can attack tea, it would appwir advisable to si‘t a linrit, say 
about two years, to the intenmltivation of Tfphrmm mwlidxt 
as a green manure among tea, and to uproot the Tcjjfirmh 
after the expiration of tTiat jjeriorl. In the cases hitherto 
observed of this disease on tea interjrlanterl wdth Tt-phromi, 
the Tephrosia has been attacked first. 

Poria hypobmnnm has l>een found to originate on jungle 
stumps, in the same way as Porm hypoUUerUia. In one- 
instance, it was found spreading to the tea from jungle 
stumps twelve years old. 

Trauhtbh Theak Zimm. 

This fungus was recorded as the cause of a root disease 
of tea in Java byZimmermann. The disease (Kscurred on an 
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estate in West Java, on bushes two and a half years old. 
The tap roots of the affected plants were covered with thick 
mycehum, which was at first red-brown, but finally became 
black. The wood exhibited a carmine - red coloration. 
Pieces of the diseased roots, when enclosed in a damp chamber, 
were covered with white mycelium in twenty-four hours. 
The fructification observed and described by Zimmermann 
was apparently quite young and very small. He states 
that it was thin, dirty yellow, flat, 5 to 8 millimetres in 
diameter, with pores 0-15 mm. diameter. The description 
of the diseased root would agree with either Poria hypo- 
lateritia or Poria hypobrunnea ; that of the fructification 
would appear to accord best with the young stage of the 
latter species, but it is scarcely sufficient to enable any 
definite decision to be arrived at. 

Zimmermann recorded that on one estate a group of one 
hundred bushes was killed by this disease. 

Brown Root Disease 
{Pomes lamaoensis Murr.) 

This is the oldest root disease of tea known, it having 
been first recorded by Cunningham in India in 1887. It 
was subsequently described as a root disease of coffee in 
Java, and later as a root disease of Hevea in Ceylon and 
Malaya. The disease is evidently a common one throughout 
the Eastern Tropics, and, in addition to the plants already 
named, has been found to attack Castilha, Ceara, cacao, 
Caravonica cotton, dadap {Erythrina lithosperma), coca, 
Funtumia, Alhizzia stipulata, Grevillea, etc. 

The earlier investigators of this disease were unable to 
discover the fructification. Later workers found occasional 
patches of what appeared to be a Hymenochaete, and the 
fungus was referred to Hymenochaete noxia, a species yhich 
was sent to Berkeley from Samoa as the cause of a root 
disease of the bread-fruit tree. Further investigations have, 
however, shown that the supposed Hymenochaete patches 
are merely abortive attempts to produce the fructification, 
the fungus being really a Pomes. 

When attacked by this disease, the roots of the tea bush 
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are cncruHt<Hl witli a inasH of earth unci .small stone.s to a 
tliickne.s.s of three or four miilimetr<^s; and this crust may 
extend up the .stem for a distance of two or tliree iiudies. It 
is cemented to tlie, root by the my<-.clium of the fungus, 
which consists of tawny brown threads. Here and there 

these threads may be col¬ 
lected into woolly mas-ses, 
either superficial, or in 
pockets among t he eart h 
and stones. In old <mses, 
these masses of mycelium 
acquire a black, hard 
covering, sometimes with 
a brown, pow'dery outer 
laytsr. At the upper edge 
of the cnist on the stem, 
there may be a dark 
brown, velvety pat<-h. 

Betw(*en t he bark and 
the wo(h1, there is usually 
a tliin layer of white or 
brownish mycelium. 'Phe 
w{>od of the root fre¬ 
quently does not exhibit 
much evidentie of decay, 
especially if the bush has 
l>een dug up as 8{»on as 
it was dead, but in oUl 
cases it is permeated with 



yellowish -brown sheets, 
which assume a honey¬ 
comb structure and ap¬ 
pear as a network of lines 
when the wood is cut 
(Plate III., Figs. 7 and 8). This last feature is much l>etter 
developed in soft-wood trees, e.g. Hmea^ than in tea. 

The appearance of roots attacked b^ Brown Hoot disease 
is practically unmistakable. They might in some cases be 
confused with Pom hypolatmiia, since in advanced cases 
of the latter the mycelium may similarly cement earth, etc., 
to the root. But the presence of brown mycelium among 


Fro* 08.—Brown ; myciditim unci 

iMlhering soil, on th& nwt of a 
young taa ^ 
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Fonm li(f7i(}»m^ iipjMT Hurfaai of frurtirir;ation. x L 
Fames Ivjjiosus, lower Htirfju'e, 

FornfUi lujrumis^ in weetion, Hliovving the wliitit context un*i c«#IonrKl jiorei*. 
My(ji*,liurn of Fames litptmns on a root. 

Poria hypohrunnm^ a fully (levelojMKl fructifh^tion. 

Pori((, hupotftmmea, a mscXitin of the fnietiliciition showing context atnl 
t)ore«. X 3. 

Root attficktid by Rrown Root- di«i*a«4% nhowing br<#wn Iim‘« interimlly. 
Wood attacked l>y Brown lt<K»t di»t*aM», witli brown lmnd« in honoyeomh 
arrangement 

Fames lamimmis (Brown Root diw»awi), whowing pore« ami zoni?<l <’onti»xt 
FarneH larmimiisisf ujijHir nurfatjt! of hrai'ket x ,J. 

All natural Hiz«% ntih*«« otherwini* iitatetl. 
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t he curt h iiiid sfi)ti<‘s inthr; forniordiscaHO is UHiially Huilic-ituit.ly 
(•Icur to (niable a <'orroct idenf ification to bo nuulc. 

fructificHtion is raroly present <)n the cultivated 
plants killed by t his disease. It has, however, been developed 
from the dead plants in the laboratory, and it has been found 
in tlie fiehl on <lead Hrrm, tea, mango, ete. It is bra(;ket- 
shape<l, oft^ui irregular and (tonsisting of several brat^kets 
fus(Ml together side by side, three or four implies broad, 
about half an inch thick, and very hard (Plate III., Kig. 10). 
On the lateral roots of mango and Ilrvm it, may form a 
cordinuous border, running for several feet, on e,ither side 
of the root, united by a rt'supinad* part on the lower surface. 
The developing pileus is pur|)le-()rown, or almost black, 
with a yellow margin. When mature and dry, it is pur|>le- 
brown to blackish brown, often with (!oncentri<!, narrow, 
blackish zones, sometimes yellow'-brown towards the imirgin, 
smooth, and sometimes concMUitrically furrowed. 'I’lie lower 
surface is dark brown, or almost black, oftcui with a greyish 
bloom. Wluni broken in two, it is seem tx) consist of a thin, 
dark, hard outer crust, with browti, or yellow-brown, tissue 
internally, the latter usually zoned w'ith curved lines parallel 
to the margin. 'I’he lowccr half of the section consists of a 
dark«‘r layer of vert ical tubes in whic^h the sporew are produc,ed 
(Plate HI., Fig. D). 

In (‘eylon. Brown Hoot disease in flemi has been parti¬ 
cularly associated w'ith caicao stumps, where the caemo has 
been felled to make room for the rubber. The disease has 
l>een known to attack living (irevillejis, and to spread from 
the dead Grcmilm roots to tea. It 1ms also been found to 
sprtmd similarly to tea from dwaying stumps of Na (Mrmm 
ferrm). In India, this disemse (under the mnne of stunif) 
rot) was rcaamled by Watt aiul Maim as (Kieurring round 
stumps of Bum {Mmhilm (Mlomtmimi), Bukluun {Mtlm 
Amlumeh), Madar {Krylhritm), Bimul miUi^mrmim) 

Bela {Hmnmirpm Awmirdhm), Nahor {Mmm and 

Grevillcft, but it is probable that this list refers t<i a collection 
of various root diseases. Tunstall confirms the last three 
of tiieso and juids Krtjthritm indmi, Bonani {Ctmut sp.), and 
Neem (Az<idir(U’hUi indica). 

In many tmses, however, this disease occurs in old tea 
where no stumps have existed for many years. In such 
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cases, the disease must, originate on the tea busli, and t ho 
infection must he (amununicahHl by spores, probably (■<;n- 
veycd l)y the wind. So long as only abortive fructifications, 
which did not produce sponis, wen; to be found, this was 
inexplicable, but now tliat the fungus has laum found to 
be a Fonuis, it is clear that th(! fructifications on <lead wood 
in tlie jungle will provide sufficient spores for the purfxise. 
The spores fall from the brackets as a white powder, whh’h 
often whitens the ground beneath them. 

The progress of this disease is usually slow, and altliough 
the fungus prodiu’es external mycelium wliich fastens the 
earth to the roots, it does not appear to .s])read to any ap¬ 
preciable distanc-e through the soil. Apparetdly the tlisc'use 
only passes from one bush to tlui next along roots which 
happen to be in contact. In North<*rn India it is Hai<l to be 
worst on sandy soils. 

Dead bushes should be dug up and burnt, any neighbour¬ 
ing stump being removed at the same time. In general, it 
would appear that the whole of the fungus is removed with 
the dead bush, and it is rare to find the surroutiding bushes 
attacked subsequently. I’he affected spot should be forked 
over with lime. Where a nuniber of bushes have l)een 
attacked, or cases have ocx-urrtjd rotaid a decaying stump, 
the affected area shoidd he surrounded by a treneh, but 
when only-isolated hushes <Ue trenching is seldom necessary. 


Fomeh uasoni’H Klotzsch 
{Fmtu’M mmitoHlm Auctt., non lk*rk.) 

Fmm lignoHus, under the erroneous desigruition of Fonu^g 
semitosim, has been familiar t-o planters in the Eastern 'I'ropicts 
for many years as the cause of the nrincupal rtM)t diwuasti of 
Hevea brasiUmsis, but in spite of the fact that Hemi was, 
in Ceylon at least, extensively intcrplanted through tea, it 
had not, until comparatively recently, lasen found to attack 
. the latter. It is still of somewhat rare tHtcurrence as a tea 
root disease, though it has caused serious damage to rubber 
by developing on tea stumps and spreading from them to 
the rubber in the interplanted fields, where the tea had been 
cut off at ground level after it had ceased to be remunerative. 
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III .such interplantc.fi fielfln, the tfsa riui.st he uprooted ■when 
it has heen decirhul to get rid of it. If it is merely cut 
down, each stump l>e(;omes a potential starting-fioint for 
Fonica lifpwfiHs, and, with stum])s 4 feet apart, almost the 
whole field may become permeated by the mycelium of the 
fungus. 

In.sfances of tins oficurnmcc of this disease on tea not 
contiguous to //m'rt are as yet not numerous. In one easif, 
in Ceylon, busluis were killed by it round an old jak stump ; 
in anotfier, round an unidentififid jungh^ stump ; and in a 



Fid. 3. on rt»ot. y. 


thinl, on tea near a cf»oly line whent no stump existed, in 
this t:asc probably ini nMlucetl with firewtiod. 

The discawMi roots are covered with stout, rather flat, 
tough conls of mycelium whicdi run more or less longitudinally 
and unite with one another to form a network. In colour 
they are white or yellowish ; when fresh they may have a 
reddish tinge, which usually fades on drying (Plate III., 
Fig. 4). 

'I'he fructififyition is formefi on the stem of the tea bush, 
from which it projetda as a horizontal bracket. Frequently 
several occur one above the other. It is approximately 
semicircular in sha^, two or three inch^ in diameter, and 
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one-qiiarter to lialf an inc-h in tliickiu^KH, though it attains 
a mucih larger size on decaying stumps. When fresh, the 
upper siirfaee is red-hrown, with a yellow margin when 
immature, while the lower surfae-e is bright orange (IMate 111., 
Figs. 1 and 2). As the fungus dries, the re<l-i)rowM colour 
of the upper surface gradually fades, not uniformly all over 
but in concentric zones, so that it becomes pale yellow- 
brown, with concentric, darker lines. 

The upper surfac^e is not smooth, as a rule, but bears 
numerous grooves parallel to the. outer edge ; if; is these, 
grooves which retain the red-brown colour when the fungus 
is dry. Fine radiating striae run at right angles to the edge, 
and give the surfa(!e a silky api)(^aran(;e. 1'he lower surface 
is studded with minute holes, which are the openings of t he 
tubes in which the spores are produced ; these holes are very 
small, and scarcely distinguishable without a lens. 

I’he substance of the fmctifieation is somewhat wocxly, 
but it breaks easily. The interior consists of two layers which 
differ fronr one another in (jolour and structure. I’lie up|)er 
layer is white and fibrous, the fibres running more or less 
parallel to the surface, while the lower layer is red-brown 
and composed of closely packed tulies, perpendicular to the 
lower surface (Plate III., Fig. 3). 

Tea bushes attacked by Fotrm lujnostiH appear f.o lie 
killed comparatively slowly. The effeid of the disease is 
first manifested by the gradual fall of the older leaves, so 
that the bush becomes “ thin,” i.e, bears very little foliage. 
At this stage the roots may be covered with the strands of 
mycelium, but the death of the bush may not ensue until 
some months later. In one instantte, the fructification Wd 
developed at the collar before the bush was completely dead, 
several of the branches on the other side still bearing green 
leaves. 

In general, Fowm Ugnosm develops first on a jungle 
stump, or the stump of a shade tree, and its mycelium 
spreads underground from the stump to the tea. Jak stumps 
(Artomrpm mt^folia) and Ficm stumps are notorious 
offenders in this respect, and the stumps of lai^ dadsps 
{Erjtkrina lUhospenm) and Bois Immortelle {Sr^rim um- 
brom) frequently harbotir this fun^s. But the list of trees 
which may be attacked by Fomesligmms, or the stumps of 
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wliich JiiJiy s(*rvc a.s a Hturf ing-point, for the fungUH, Ls a long 
one, and new naiiK^s ar<^ continually being added. It now 
inciud(?.s rJak {Artm-arpm intrfjnfolm), Fic/m Hpp., Boinbax 
{liomlxir maUilxiricuni), (Vara [Mmdhot Glaziovii), (lacao, 
Afviiu jHilrmlxinica, llalrnilla (lierrya Ammemilh), Denis 
(((illMryioides, Fhorea ap., lArisfonid eoahirndiinemis, cocionut, 
bamboo, etc. 

Since the mycelium of Fames luinoms Hpreads freely 
underground, affeeded patches must be isolated by a trench. 
(Vre must be, taken to include within the enclosed area at 
huist two rows of appanmtly healthy bushes, as, owing to 
the slow action of the mycelium on the root, it is probable 
that these will already have been attacked before the disease 
is discoverwl. Dead bushes, and any decaying stump, must 
be removed as completely as possible and burnt; even small 
pieces of roots will suflice to maintain the fungus and enable 
it to spread tlirough the soil, .laming is not recjuired, as 
it does not stop the growth of this fungus. Idu! trench 
should be inspecbul periodically: if the fungus is still living 
in the soil, it will pro<lu<!e the fructification on the side of 
the trench and so furnish spores to carry the infection farther 
afield. 

Lack of success in (hailing with Fames luputsus may usually 
be attributed to one of two causes : either the trench is not 
made far enough from the centre of the disease, or the 
diseased roots, including the lateral roots of the stump on 
which the fungus originated, have not botm (completely 
removed. 


FoMh's uuujx/s (I^eys.) Fr. 

This well-known fungus has been found to cause a root 
distiase of ttm in Northern India, 

The (;ases which have l>een desc^ribed were on old Imshcs 
which bore numbera of decaying snap, and it was thought 
possible that the spores of the fungus, which is a common 
species, might have infe(jtcd the bu^es through these. The 
myi^elium of the fungus was very obvious both externally 
and internally. The wotKl attacked by it was darker in 
colour than the normal, and contained cavities filled with 
white mycelium, while the exterior of the root was covered 
with tough, thi(?k white bands. 
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Fames lucidns is known to be iwirasitif^, in Indiii, on 
many trees, inchicling Casuariim, DaUxmiia Fissoo (Sliishan), 
Acacia arabica, Ccdrelu Toema (Tvin, White '’I’oon, or White 
Cedar), Morns indica (Mulberry), (rnaznma knnetiicmt, and 



Fia. 00.— F&mm lucidm ; fruotificjutbn* on fcb© itism of JAmmim. n |. 


the Areca palm. In Ceylon, it causes root diaease of Poin- 
dana regia (Plamboyante), mango, Camarina, lAmmm (data 
(Tumpat kurundu), AUbizzia rmluccana, Ormdom, the ccKwnut 
^Im, and bamboos. It is frequently common on decaying 
stumps of felled Albizzias, but has not been observed to 
attack the tea round such stumps. 
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The fructification of the fungus can hardly be mistaken 
for any other species. It is one of the bracket fungi, pro- 
j ecting horizontally from the stem of the host plant. Appear¬ 
ing first as a white swollen cushion, it extends horizontally 
into a plate which is roughly semicircular, one-half to four 
inches in thickness, and up to two feet or more in diameter. 
On a plant the size of a tea bush, however, its diameter 
■would seldom exceed two or three inches. As it develops, 
its colour changes from white to yellow, and finally to some 
shade of red : it may be bright red, red-brown, chestnut, or 
a deep mahogany colour. Immature examples have a white 
margin, followed by a fairly broad yellow zone, and behind 
■that the mature red coloration. But its chief characteristic, 
the one which distinguishes it from most other species, is its 
shining, varnished or lacquered, upper surface. 

The lower surface of the fructification is white. Inter¬ 
nally, the fungus is dark bro'wn, and consists of two layers, 
an upper fibrous layer, and a lower layer of vertical tubes 
in which the spores are produced. When the spores are 
liberated, they are frequently deposited on the upper surface 
.of the pileus as a brown powder. It is supposed that they 
are conveyed into that position by air currents. 

When growing on coconut or bamboo. Forms lucidus 
•usually has a stalk, up to about four inches high and half 
an inch in diameter, deep chestnut or almost black in colour, 
and lacquered like the bracket. On dicotyledonous plants, 
such as tea, mango, etc., the stalk is, as a rule, almost sup¬ 
pressed, and is only represented by a narrow band round the 
broad base of the fungus. 

Fomms APPLANATV8 Pers. 

This fungus was foimd to cause a root disease of tea in 
Ceylon in 1918. It had previously been known to attack the 
roots of Acacia decurrens and kill the trees, and in South 
India it is known as the cause of a root disease of coffee. 
As usual, the disease has been found to be associated with 
decaying stumps in the few instances in which it has been 
observed. In one case only one bush was killed, and that 
was found to be resting on a decaying root of an Inga Saman 
{PithecohMum Saman) which had been cut down, and the 
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stump left to decay. Die fungus liacl spread fi'oin tlie 
decaying Inga Sarnan root to the tea hush at the point (if 
contact. In another case tlie disease was associated with 
old, decaying Grcvillc/i stumps. 

There is no external mycelium evident on the. diseased 
roots. The bark is blackened, and sometimes the roots bear 
small holes, up to three millimetres in diameter, which ex¬ 
tend through the bark and appear white at the bas<‘,. When 


I 


A 





Fia. applamUun; 

fruotiflloation on a t^a sUtm. x 


Fin. i^% - Fonm applanntm ; friiftifii'ttt ioti in 
thn middb of a buMh. ^ 


the bark is removed, small scattered patches of brownish- 
white mycelium are found between the bark and the W(kh1 ; 
these usually adhere to the bark, and give it a mottled appear¬ 
ance on the inner side. When the root is split open, the 
wood has a mottled appearance, being minutely flecked with 
brown and white. These flecks are very small, and they are 
not arran^ in a honeycomb fashion as in Brown Hoot 
disease. Any wood which has been exposed in the soil is 
blackened, with pockets of black or dark brown wood 
extending inwards. 

The fructification of the fungus is produced on the main 
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stem, jiciicriilly \V(‘ll aliovf* ground-iovd, about the point 
wlion* it (lividoK into tho iimin branchoH. It ia of the UHual 
brackot sliapo, and from tfiroc* to twelve irudicH in dianuder. 
Wlien extending outwards liorizontully from the stem it is 
generally small, but it may form a mass \Jp to a foot in 
diameter and several itu bes t hick in the middle of the bush. 
Its uj)[)er surface is zoned, grey and brown, and has a very 
hard outer crust, but it is dull, not polished. The under 
surface is white. Internally it is dark brown, fibrous aliove, 
and with Ji thick layer of tultes Ix'low. When it ])ro<luces 
spores, these are fre(|uently deposite'd on the upper surfa(;e 
in a bright brown powder, as in t he case, of FomcH lurulus. 

Fomett (tftphinatm is om* of the comnioiuwt bracket fungi 
<tn decaying stumps in tln^ tropics, and is (aisily identified by 
its colour and its hanl tmler crust. But it, is c,omparat.iv<‘,ly 
rarely fouiul to attack livitig trees, and can therefon^ only be. 
rega rded as a weak parasite. 

'IVealmertt shouhi follow the usual lines for root diseases 
in general. Dead bushes, an<l any ueighVjouring dead stump, 
should be ilug up ami burnt, and tluf patr-h forked over with 
lime. If a number of bushes arc attacked in one spot, th(» 
patch shoukl be surroundetl by a tremdi. Th(% lateral roots 
of the dead stump slumld be extracted as far as possible. 


FoLVi^ntva MmrrAUKMi Lloyd 

'f’his root tlisease has l>een found on tea in (k»ylon on two 
occasions. 'Fhe fungus has been known to atteck tlie Moreton 
Bay chestnut (('imlamHpernmm amtralp Dunn.) at Ihjradeniya, 
and it is not uncommon on decaying stumps of mango ami 
cashew nut. 

The photograph (Kig. 63) will give sotne idea of the size 
attaineri by the, fnictifiimtion of this fungus, in that ease 
it grew up from the roots of the bush in a top-shaped mass 
about two feet in diameter whif;h involved most of tlie • 
branches. The brandies were not killed by the fungus, but 
were merely emliedded in the fructification. It is remarkable 
that, although the root may lie in an advanc,e<l state of decay, 
the branches still appear healthy and bear leaves. Those on 
one side of the bush photographed were cut awav to obtain 
a clear view of the fungus, which practically filled the whole 
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bush. The ImiTiehes which are eml)e(l<le(l in 1 lui fnictidcal ion 
have tlieir bark blackened externally. 

The whole fnuTific^ation is at first white and soft, but 
turns blackish brown wlien handlerl. If. ariw'H from a stout 
stalk whic-h chanfres <a)lour to a deep chocolafe brown, and 
finally becomes black with a brittle outer layer. The u])per 
part (pilous) bec:omes deep (diocolate-colounnl with a slightly 
velvety surface. There is a thin black layer just l»elow the 
surface, which forms a brittle crust, while the remaimhu- of 



Kia, - ; fnKjtifimtlon m a im hu»h. > J[. 


the internal tissue is white, becoming reddish wlien cut. 
When old and dry, the surface is brittle and crusty, and the 
inner tissue is brownish grey, soft and spon^, or woolly, 
with its constituent hyphae radiating sometraat from the 
base. The pores in the top-shaped form are borne on the 
slopiiW sides. 

When a bush is attacked by this disease, the tap root 
{uid the bases of the lateral roots become enclos^ in a 
oement-like mass up to a foot in diameter. This consists of 
soil bound together by white floccose strands of mycelium, 
Th^ strands run through the mass in veins and give it a 
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iippcamnco, while* any cavity in the, noil adjacent to 
a roof in lilh'd with a white flocco.se mycelium. 

'I’he hark of 1 lue diH(*HS(sl roots is bhu^kened. In one ca-se 
they did not bear any external mycelium, while in the other 
tin* roots were cetvered with white floercose mycelimn, more 
or less in strands, but interwoven and forming a c,ontinuouH 
coat. The wood of tin* roots is soft and friable, deeply 
«*oloured. black, or gr(*<*nish black, or slaty black, sometimes 
brown in the centn*. 

In each of the reconled ceases oidy a single bush was 
ultaeked. There is as yet int evi<h(m*<i that tln^ fungus can 
spread through the siiii to other bushes, though the occ,urren(;e 
of niy<*elium in the soil round the root strongly suggests that 
it «'an. It w<»ukl be advisabh*, thendore, not to omit trench¬ 
ing when applying the usual treatment for root disease. 

'I’his ilisease lias not been nsso<'iut<«l witli decaying stumps 
in its occurrence either on t<‘a or on (laHfmiospcrnmm. 


Pof.rra/irs isrt:nurM'i!n B, and Br. 

'I’lus root disease has been reiamltid on three or four 
occasions in (Vylon, in most, instances on old tea, where the 
main stems, in general, had undergone considerable decay 
front the 

'I’he bjtrk t»f the diseawtd roots is bltK^kened on the outside, 
usually in ptilehes, ami bears nurnerouH minuU*, white spots, 
I’ongregatetl together f>n more or leas rlelinito artuis. External 
mycelium is present in the form of stout white or yellowish 
conis, which are rouiuler and more elevated than those of 
Fomt-H liffnimtM ; they are inclined to be hairy, or, in wot 
weather, Imise and wotdly, 'I’hey usually extend above the 
collar along the main stem of the hush, and they may asiamd 
along the larger branches after the manner of a Thread 
Blight. On cutting into the niot, the bark is found to ho 
hlackenetl throughout, hut there is no mycelium between the 
wiKsl and the hark, and the wmal, though slightly yellowish, 
does not show any marked signs of decay. 

The fructification assume various forms, according to its 
age and position, (>n the main stem of the bush, it is usually 
a white pateh, with a fibrillese marmn, which bears parallel 
vertical tubes lying side by side and united to one another. 
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On a vertical surface, tlie tul)e.s are arranged in tiers. This 
is a Foria form, and is perliaps the commonest foi’m met 
with on the tea hush. In addition to that, liowever, the 
fungus can produce small liorizontal hra(;kets, projecting 
from the stem, ’which hear the parallel tulxis (^lose-])ack(;d on 
the lower surface. This is the Folyporm form. '^I’he hra(^kets. 


Fio. 64.—Mycelium of Pcif/porm interruptus on the root (»f a ten buiih. x J. 


as a rule, are not more than one centimetre in breadth, and 
are white and velvety on the uppr surface when dry, but 
somewhat CTeyish when moist and sodden. They occur one 
above anotner in conspicuous masses. 

The fuE^ spreads through the soil, and forms the 
fructification on dead leaves and twigs lying round the bush, 
or even on the soil itself. The dead leaves and twigs are 
often bound together into fairly large masses by the mycelium. 
On such twigs, and on surface roots, the Polypofus form is 
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g<^ru‘nilly pro(luc<‘(l, ruiming aloiif', and pn>je(!ting from, one 
.side, of t lie twig. At finst, Htvparate brackets form, but these 
aftcM’wards fuse into a eontimious border. On the dead 
leaves, the Poria form is the more usual one a thin circular 


sheet, .studded with minute 
holes, the o})enings of tlu't ubes 
referre<l to jilatve, aiul bor¬ 
dered by a radiating, fibrillose 
margin. On the soil, patches 
of the Porm frin-tification ar«‘ 
fretjuently produc-ed in the hol¬ 
lows and cavit ies, while clusters 
of hra(*kets occur on vertical 
surfaces. All tlu*se. form.s are 
c(»mmon round infecded hushes 
in wet weather. The hmna- 
tiotj of the fnu'tifieation on 
ilebris round the tea bush is 
an indication that tln^ my¬ 
celium of the fungus <-an spnwl 
freely through the soil. 

In the instances observed, 
hushes have died in patches, 
'I’he disease has not yet IsHm 
assrM'iated with deati stumps. 
As the mycelium spreads 
through the soil, the affeetetl 
patehes must be isolated by a 
trenfdj, and as imudi lime us 
is permissible must be forked 
in over the diseased area. All 
fmgments of dead bushes, 
pninings, and deml leaves, 
should Imj raked together and 
burnt liefore the trench is dug 
and the lime applied. 



Ffis. ^ PrdmmHJi I, 

Pttrm form m ffiifftiflmUim, rialumt 
nim i t ftiifl 3, Pdufmm ft»rm <#n » 
nmi oC v&wt^d frtim 
nftiiiritf niuu 


Irpsx svBvisomhH (B. and Br.) Fetch 

Irpex stdmmsm was d^ribed by Berkelejr and Broome 
from apecimens collected in Ciylon by Thwaites about the 
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year 1870. T}ie first intitnation that it could ])e parasitic 
was obtained in 191 (>, when it was found to have attacked 
the roots of Acxwm {lermrem and tea. Ap})arently tfie 
Acacia had been attacked first, and tiie fungus liad spread 
along the lateral roots. One of th(ise roots had chanced to 
be in contact with a tea bush just l)elow the collar, and the 
fungus had passed from the Acncia root to the tea bush at 
the point of contact, where the two roots were fastened 
together by a white pad of mycelium. 

Since then, this fungus has been found, in sevccral cases, 
to cause root disease in TephroHia c/imlula (Boga Medeloa), 
grown through tea as a source of green manure, more; espe¬ 
cially after the Tephrosia has l)cen cut and mulc-.hed for about 
two years ; and in one instance it attac.kc'd the tea as well 
as the Tephrosia, though only one or two tea buslics were 
affected. 

The diseased roots are c-overed with a network of white 
strands. These are thinner than the strands of Fmm'h In/msm 
or Polypmis interruptm, and have a tendenc^y to unite, or 
spread out, into thin, almost membranous, white sheets or 
patches. The wood of the root shows little evidence of decay 
at first, but ultimately becomes white and friable. 

The fructification usually appears on the main stem or 

the branches of the bush, 
at some distance, six 
inc^hes to a foot, above 
the level of the soil, and 
preferably on branches 
which run horizontally or 
■ obliquely. It arises from 
mycelium in the stem of 
the bush ; the external 
strands on the root do 
not, as a rule, spread up¬ 
wards over the exterior 
of the stem. It forms, on 
the under side of the 
branches, patches which 
vary from a deep purple 
when wet to a pale lavender colour when drier, usually with 
a white fibrillose margin. These patches b^r numerous 



Fia. 60.—Fruoti^oatloni of Irpese BvJMnom$. 
Natural 
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vortical tooth, about fiv(^ millimotrcH in length, rnoderatoly 
crovvilod together, either conical with pointed tips, or, more 
generally, triangular and flattened. When old and bleached, 
the fructification hecotuoH yellowiah or greyiali white. 

Ah already noteul in (-onnei-tion with P(yri(i hyjmlynmnea, 
Tcphnmn Candida .should bo; uprooted and burnt, not left to 
decay, wlnui it bc^gitiH to die after r(!{)eated pruning. 


Ro<)T-.si*i.m'iN(j Diskask 
{AriniUaria rncUm Vahl) 

TIiIh diHCUHo liaH hitherto been recorded only from .Java, 
where it in known to attack t(‘a and cinchona. A wmilar 
diHoase on <'offee in .Java waw deacribed l)y Zimmermann in 
11K)4. 

'I’h<? tap root and the lower jrart of th<‘. Ht/<un of the diHeased 
bushoH allow longitiulinal crai’ka in the bark and the wood, 
which are uaually filled with compact fungua tiaaue. Be¬ 
tween the bark and the woikI, there ia a thick white, layer 
of mycelium whiidi has a atrong mushroom arnell. Over 
the <!xterior of the roots run black strands, two to three 
millimetres Jiroad. 

Tlie fructification has Jieen developecl by Itant in pure 
{'ultimo from the fun|;uH on cimdiona, and is consiilered by 
him to be identical with ArmilUiria nielka, a common “ toail- 
8t<M)l ” round decaying stuinjis in Europe, where it is known 
as the honey mushroom from its colour, whiiih is pale yellow 
to pale brown. The stalk and cap bear at first numerous, 
small, brown sc'ales whiidi weather off, leaving the fungus 
smooth, liound the stalk, biwanls the apex, there is, at 
first, a well-develojMjd ring or curtain, Hponss are produced 
in large numliers on the gills on the under surfatie of the 
cap. 

As ArmilUiria mdU>a prcsluces thick black cords of 
mycelium (rhizomor{)h8), which spread freely through the 
soil, it is essential that the diseased patches should be isolated 
by trenching. Search should lie made for jungle stumps 
which bear the fructifications, and these stumps should also 
lie removed, and their sites similarly isolated. 

We g^ve an illustration of a similar AnniUaria, which 
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has been found to cause a root disease of A mem dernrrem 
in Ceylon. In this case, the hark of the root splits longi¬ 
tudinally, and the fungus fonns a thick sheet of myceliurn 
between the wood and the bark, but in the <'aseH observed, 
this sheet, though white internally, has a n‘d outer (tout. 
The rhizoniorphs of this species are also red at first, though 
they become blac.k when old. "I'his spech's is Annillaria 
fuscipes. It has a general resemblanc^e to Armillarm mellm. 



The majority of the root and stem diseases which occur 
in tea nureeries are peculiar to seedlings. Pew of these 
diseases have been completely investigated, but it appeals 
from the available evidence that, in general, they are caus^ 




67.—of Armillnria funcipm tm n Htiitti{> of /IroriVi flwurrt^m, r J. 


but differs from it in its darker, blackish-brewn stalk. The 
white covering over the soil in the illustration consists of the 
spores which have been shed from the under surface of the 
caps. 


Root Diseases oe Nursery Plants 
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by f(M>bly imninit ic .soil fungi, and are not hucIi as attack the 
full-grown bush. 

In very many cases it is most probable that the soil 
conditions in the numery favour the development of root 
and collar diseases. Too often, the nursery is established 
on a sit(*- which should never have been thought suitable. 
On a fully plantefl estate, it is no doubt difficult to find 
spa(H? for nurseries, but the sites of old cooly lines and cooly 
garde.ns are the last places which should bo selected. Sour 
soil, and an abundance of soil fungi, are only to be expected 
in such l()calities. 

The position of the nursery is often governed by the 
available water supply. In suc.h cases, it must be remembered 
that it is very improbable that tlie same ground can safely 
bo utilised for the purpose for several years in succession. 
After one bakdi of plants has been raised, the site of the 
nurseries should be chjinged, and the original ground 8}ioul<l 
1)0 left fallow for at least a year liefore being used again as 
a nursery. Nurseries should not be established on swampy 
soil, and if the site is at all inclined to be damp, it should 
be well drained. 

As the plants have to remain in the nursery for a com¬ 
paratively long time, it would seem preferable to plant the 
seed so far apart that the surface soil can be stirred at 
intervals without injury to the plants. The surface soil of 
tea nurseries is in many ('ases solidified, and it is impossible 
to alter that condition if they are (dosely planted. It is 
to 1)6 expected that wider planting and occasional surface 
cultivation would produce more vigorous plants. 

“ Bittkn opk ” Hoot Dihkahh; 

Bernard has desc^ribed a disease of seedling in which the 
primary root was attacik^ soon after it had emerged from 
the seed. The young white root, after attaining a length 
of about an inch, turned brown and rotted of! from the tip 
upwards. In conseciuence, the young shoot (plumule) was 
unable to develop, and died before it had ^own l)eyond 
the seed leaves (co^ledons). Bernard considered that the 
primary causes of this were a prolonged immersion of the 
seed in water during testing, and exc^ive dampness in 

N 
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the seed bed at the time of germination. 'r}u‘S(* fuctorK 
induced (xmditions whi(;h weakened tin*, young plants and 
favoured the development of the parasite. 
The fungus was not identifi(?<l. 

A similar disease frecpienfly attacks 
older seedlings. The plants ap})ear un¬ 
thrifty, and are attacked srwendy by 
drey Blight, Red Rust, et(^ UHirnntely 
they lose their leaves and die. On 
digging them up, it is found that the 
roots are decaying, and if the plants 
which arc obviously alTccted but ar<^ not 
yet dead are examined, this decay is 
seen to begin at the ends of the finer root- 
^ , lets, 'rhe description ordinarily given by 
of Korniinating wkiIh. Correspondents is that the ends of the 
Bomard finer rootlcts appear to have been bitten 

off, though no insect is found in the soil. 
The explanation of this appearance is that the defrayed tips 
are left in the soil when the plant is uprooted. 

The disease progresses along the lateral roots 
towards the tap root, and in advanced cases 
the laterals are shrivelled and papery-looking. 

New roots may bo prorluced at the collar, but 
these are in turn attacked. A Rhizocionia 
has been found on the affected rootlets in ’ 
some cases, and it is probable that this 
fungus is the cause of the disease. 

ScLEROTiuM Disease 
{Sclerotium zeylaniaim (B. and Br.) Peteh) 

Tea seedlings are sometimes kUled by a 
white fleecy mycelium which runs over the 
surface and in the upper layers of the soil. „ ^ 

In general, it forms more or less continuous off ” owi diwHutc. 
patches which gradually extend to a diameter •i®’- 

of a foot or more, surrounding the stems of 
the seedlings and killing all it happens to meet. The affected 
roote, and the stems for a short distance, may covered 
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with, white strands, and the mycelium on the surface of the 
soil may assume the same form. 

After the fungus has been growing for some time, small 
spherical or ovoid bodies appear on its surface. These are 
at first white, but subsequently become pale yellow or pale 
brown. They are about the size and shape of mustard seed 
in the majority of cases. These bodies are compact masses 
of mycelium, which are known as sclerotia. They separate 
from the mycelium and can undergo drying without injury. 
"When the white mycelium dies, the sclerotia are left free in 
the soil, where they remain dormant until the next rainy 
period, when they give rise to the white mycelium again. 
JSTo real fructification of this fungus has been observed; as 
far as is known, it is propagated only by these sclerotia. 

The fungus is quite a common one, and may be found 
on dead wood and among dead leaves. It usually attacks 
plants with soft tissues such as Caladiums, but it has been 
known to kill plants with fairly well-developed wood, the 
Tree Daisy, for example. As a disease of tea nurseries, it 
is rare in Ceylon. It succumbs to the same treatment as 
the other root and collar diseases of tea nurseries, but it 
would be advisable to remove the mycelium and sclerotia 
by scraping off the surface layer of the soil on afiected 
patches before watering with Jeyes’ fluid, etc. The mycelium 
and sclerotia should be burnt. 

Treatment of Nursery Root Diseases 

In the root diseases of nursery plants referred to above, 
the fungi concerned appear to be weak parasites which readily 
yield to treatment with fungicides. Watering affected beds 
with lime-water is recommended in Java. In Ceylon, the 
remedy which has been used for several years, and, it would 
appear, with general success, is Jeyes’ fluid, mixed with 
water at the rate of one ounce Jeyes’ fluid to a gallon of 
water. After removing and burning the dead plants, the 
affected patches and the plants immediately surroimding 
them are well watered with the solution. 
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WOUND COVEES, SPRAYS, AND SPRAYERS 

l^EUNiNa Cuts 

It has already been pointed out, in treating of Bratn-h 
Canker, that decay often sets in from large pruning cuts, 
and, in consequence, open wounds are formed on the branches. 
Further, a description has been given of a stump-rot, caused 
by /rpca; destruemt, which attacks the main stem of a bush 
after it has been cut back. The latter decay may result in 
the death of the plant, while the former ultimately nec^i- 
tates cutting well back along the larger branches, an opera¬ 
tion. which should be avoided as long as possible, as, if 
done repeatedly, it destroys the framework of the hush. 
It becomes a matter for serious mnsideration, therefore, 
whether pruning cuts should not be protecjted by some 
substance which will prevent, or at least retard, this decay. 
To a plant pathologist the proposition appears self-evident. 
The exposed wood must eventually decay, though probably 
owing to the close^ain of the wood of the tea busn it does 
so very slowly. The fungi which bring about this decay 
are usually those which grow on dead wood in general, and 
the effect is no more to be attributed to the action of a 
specific disease than is the decay of a fence post. 

At the present time, it may be said that the application 
of any protwtive to pruning cute is the exception ratWr than 
the rule. On the younger tea, the rot is slow and apparently 
negligible, but an examination of old tea will genei^y dhow 
that the condition is pix^ressive, and that many bushes 
bear long wormds extendini^ from jpruning cute. This is 
usually dealt with by cuttin| back, hut obviously that 
prwjete ©annot he repeated mdefinitdy. The periodical 
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treatment of the larger pruning (uitH, half an inch or more 
in diameter, h calculated to postpone the time when drastic; 
pruning of the main limbs of the hush beciomes necessary. 

Many experiments on the. treatnumt of pruning cuts on 
fruit trees in temperate climates have; been carried out, 
with the general result that cuts which wen; not treated 
have healed over more rapidly than those which wc’re. Rut 
such experiments have very little application to tea. 'Phe 
pruning cuts under experiment were, as is usual on fruit 
trees, lat/Cral, and consequetitly were such as would fund 
over, and become hidden liy a new growth of bark and wood, 
naturally. Rut the pruning cuts on tea are terminal, and 
never heal over, at least under the conditions to which kui 
is subjected. 

Experiments on the appli<;afion of preservatives to 
pruning cuts on tea have been carried out in .Java. 'Phe 
substances used included coal tar, Rto(;kholm tar, and 
various brands of ( larbolineum. 

Coal tar gave very favourable results. It fornuid a 
protective coat over the; wound, and did not ptuietrafe to 
any c.onsiderablc extent or <;ause aiiy s«;rir)us burning of the 
tissues of the sUtm. Ruds developed even when their point 
of origin was <!overed by the tar. It jKuietrated farther 
when th<‘ tar was apf)licd immediately after pruning than 
when the wouml had dried, and consc;quently it is re- 
commendcKl that the application should be made twenty-four 
hours after pruning, it was not found to injure the coolies’ 
hands. 

The iKjnetration of Stockholm tar was greater than that 
of coal tar, and it did not form a protective, weather-resisting 
coat. Hen(«i it is not considerea as goral as coal tar for the 
present purpose. Moulds developed more freely on a cut- 
surface treated with Stockholm tar than on one treat-tal 
with (oal tar. The growth of a callus was slower with 
Stockholm tar than with coal tar. 

The various brands of Carbolineum tried were all con¬ 
sidered unsuitable. They did not form a proteedive layer, 
and penetrated deeply into the tissues. They taiuseti severe 
burning between the wood and the bark, which is the region 
from which the callus arises; conse(|uently the growth of the 
callus was slow, and it began some distance below the cut. 
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The general (ioneliiHioii arrived at wan thal ordinary 
coal tar, aH it (lomes from the gas works, should la^ used, 
not mixed with any other substance. It should be used as 
thick as possible. If water has collected on tluf surface of 
the tar it should be removed beiore using the tar, as any 
injurious substances present in the tar becotne concentrated 
in it. 

White lead paint lias been recommended for covering 
priming cuts in Northern India. In experinumts on this 
point, carried out in temperate climates, white lead jmint 
and white zinc paint, l)oth mixed with linseed oil, have 
usually been found the most efiicacious, and the former the 
better of the two. 


(lONDAL Ph.UIl) 

This mixture has been recommended in India for painting 
over pruning cuts, chiefly as a preventive of the attacks 
of white ants, though the claim has been made that it also 
prevents the attacks of fungi. As the ingredients (^an be 
obtained only in that country, the preparation has merely 
a local interest: and, moreover, it would not appear to 
afford such advantages as to render it worthy of universal 
adoption. For the protection of cuts against deiaty, otlier 
preservatives are more efficient. As, however, inquiries are 
frequently made for information concerning this fluid, the 
recipe is included for convenience of reference. 

The substances required in the preparation of (londal 
fluid are: 

One part dekamali resin (the resin of Qartlmia qnmmifera 
or Q, ludda). 

Two parts asafoetida. 

Two parts Bazaar aloes. 

Two parts castor cake. 

These are well pounded, mixed, and kept in water for 
about a fortnight, using little more water than will cover 
them. At tik® end of that time they will have decompose 
into a thick paste, and water is added to this to bring the 
mixture to the consistency of paint. It is customaiy to 
add a red colourmg matter, such as red ochre, but the latter 
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is of value only as an indicator. The effect of Grondal fluid 
is said to last for two years or more. 

Spraying Machines 

The rapid spread of the practice of spraying during the 
present century, especially in the spraying of fruit trees, has 
led to the introduction of numerous labour-saving appliances. 
In many cases the spraying outfit consists of a force pump 
connected with a large reservoir of the spray fluid, the whole 
being mounted on some conveyance so that it may be taken 
along the rows of trees. In others, steam pumps have been 
employed to drive the fluid from a central station through 
numerous pipes to the operators, the pumping machinery 
and pipes being transferred from point to point as required. 
It will, however, be obvious that such devices cannot be 
employed on the average tea estate, and recourse must 
therefore be had to the earlier type of machine, viz. the 
knapsack sprayer. 

Knapsack sprayers fall into two main classes, viz. those 
in which the liquid is expelled by continuous pumping, and 
those in which it is driven out by air pressure. In using 
the former, the cooly has to pump with one hand and direct 
the spray with the other, while with the latter he has merely 
to direct the spray. It appears to be the general experience 
in tropical countries, that the average cooly finds the first 
type of sprayer too fatiguing, and consequently does not do 
satisfactory work with it. For use on a large scale, the 
second t)ipe of sprayer appears to be the more preferable. 

In one type of air-pressure sprayer, the hquid is poured 
into the tank, and the requisite pressure is then obtained by 
pumping in air, either by an independent pump, like a 
bicycle pump, or by a pump fixed to the sprayer. There is 
little to choose between these two, but in the case of the 
second, the pressure may be increased if necessary at any 
moment without returning to the base. In another type, 
the quantity of air in the sprayer is constant, and the pressure 
is obtained by forcing in the liquid and consequently com¬ 
pressing the contained air. Where sprayers of the second 
type have to be filled by a hand pump the operation of fill¬ 
ing takes a long time, and this has led to there condemnation; 
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but special pumping apparatus lias been introduced, by 
which this drawback has been removed. A collection 
of knapsack sprayers together with the (central charging 
pump is known as a Battery. All pressure sj)rayers have 
the disadvantage that, after continued use, Uiakage oc'cnirs 
at the taps on the spray jet. 

Knapsack sprayers are usually made to hold four gallons 
of the spray fluid, but smaller sizes to hold two gallons or 
one gallon are procurable. The weight of four gallons of 
liquid, a little over forty pounds, plus that of the sprayer, 
makes a rather heavy load for the average cooly, and an 
intermediate size, about three gallons, would perhaps be 
preferable. For spraying with Bordeaux mixture, or other 
copper solutions, the tank must be of copper, not iron, as 
the copper solution cjorrodes iron vessels and the spray licjuid 
is converted into a worthless iron compound. But for 
sulphur solutions, iron tanks, not copper, must be used, 
because the sulphur attacks copper. Tne necessity of liaving 
two sets of sprayers has, however, been avoided by the 
invention of steel sprayers, lead coated, with a lining of 
Bitumen Mastic; in these any of the ordinary spray fluids, 
copper, soda, or sulphur solutions, may be used. 

Rubber and leather parts perish rapidly in the tropics, 
and consequently sprayers with metal valves are to be pre¬ 
ferred. The working parts should be as simple as possible, and 
should be readily accessible for cleaning or examination. 

The nozzle snould deliver the spray m a fine mist. Those 
of the Vermorel type are usually the most satisfactory. It 
should be mounted on the delivery tube in such a way that 
the bushes may be sprayed from below; this may be effected 
by a bend in the tube near the nozzle. 

Sprayers should be washai out and cleaned after use, 
and should be periodically examined and tested. Where 
they are only used occasionally, it is rare to find one in 
working order when wanted. 

* 

Spray Fluids 

The most elective fungicidal spray flmds are those which 
contain copper. The best of these are Bordeaux mixture, or 
the modification of the Italian form of that, known as Wobum 
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Bonleaux, holli of whicli arc copper-limc oonipoiinds, and 
iiurgundy mixture, \vlii<-h Ls a copper-soda c.ompound. 


JfORDKAtTX MiXTURK 

Bordeaux mixture is ma<le i>y mixing togctlicr a solution 
of co{>per sulphate and milk of lime. I Afferent proportions 
liave l)een recommended from time to time, but it is now 
usual to take ecjual (|uantif,ies of lime and copper sulphate. 
5 II). of litue and 5 ll). of copper sulphate in 50 gallons of 
water may be used. 'I’liis gives a nominal excess of lime, 
which is an advuntag<*. in countritis where lime is generally 
very impure. 

The milk of lime and the copper sulphate solution must 
be made separately and then rnixcul. It was formerly ad¬ 
vised that ea(^h H]u)uld be nuwle up to 25 gallons before 
mixing, and the two then poured simultaneously into a third 
receptatde, but according to the Woburn authorities that 
is unnectiSHary, and better results are obtained by pouring 
a strong copper solution into the milk of lime. 

'rhe amount of copp(tr sulphate which will dissolve in 
water depends upon the temiKjrature. Itoughly, at 50" F., 
I (HI parts of water will dissolve 30 parts of copper sulphate, 
while at 70 ‘ K., I(K) parts of water dissolve 40 parts of copper 
sulphate. As a gallon of water weighs 10 lb., 10 gallons of 
water will dissolve 30 lb. of copper sulphate at 50" F., and 
40 ll). at 70" F. But in making strong solutions, allowance 
must be made for the lowest temperature to which the 
solution wilt bo 8u!)Jected, otherwise some of the copper 
sulphate will crystallise out as the solution cools. In prac¬ 
tice, it is not lulvisahle to try to work too near the actual 
limits. If stock solutions of copper sulphate are iruide, they 
should not contain more than two or two and a half pounds 
to the gallon. 

In preparing Bordeaux mixture, dissolve the 5 lb. of 
cop|)cr sulphate in 5 gallons of water. The easiest way 
is to tie up the copper sulphate in a piece of sacking and 
suspend it at the top of a tub of water. The receptacle must 
not be made of iron or sine. This solution should be begun 
the day before it is i^uired. 

Put 5 lb. of quicklime into a bucket, and slake it by 




18C 


DISEASES OF THE TEA BUSH 


nr AT. 


sprinkling it with a little water and leaving it for about 
half an hour or so to (;rumhle down. 'I’hen mix it with 
more water so as to form a erearn or milk, and finally 
pour it into a tub, adding water to make the <piantity up to 
45 gallons. This may also be done the day before using; 
the lime water deteriorates slightly owing to the absorption 
of carbon dioxide from the air, but if tlie liquid is undis¬ 
turbed this action is contfined to a surface film. 

When required for use, stir up the 45 gallons t)f milk 
of lime and pour into it the 5 gallons of cop{>er Hul])hat<i 
solution, stirring it just enough to secnire complete mixing. 
This final mixture must not be made in iron or rAnv vesstds ; 
a wooden receptacle is the best. Very little stirring is 
required after the final mixing. 

If tfie sprayers are not provid(ui with strainers, the 
mixture must be poured into them through a strainer wliich 
will remove any particles of sand, etc.., which miglit block 
the tubes. It must be remembered that the fungiddal sub¬ 
stance is the bluish-white powder which is suspended in the 
liquid, not the clear liquid which remains after the powder 
has settled. 

It is customary to give tests to determine whether all the 
copper has combined with the lime, or whether any copper 
remains in solution. With the quantity of lime stated above, 
it is improbable that any dissolved copper will be left. If, 
however, it is desired to test the mixture the following 
method should be adopted. Put a few drops of a solution 
of potassium ferrocyanide into a white saucer with some 
water, and drop into this some of the clear liquid obtained 
after the Bordeaux mixture has been allowed to settle. If 
a browii or red coloration appears there is some (mpper left 
in solution. More milk of fime must then l>e added to the 
Bordeaux anixture, and the test repeated. 

Woburn Bordeaux 

Recent researches at the Woburn Experimental Fruit 
Farm have led to the recommendation of the following 
modified Bordeaux mixture, known as Woburn Bor^ux 
With this mixture, much less c^per is required, and clear 
lime water is used instead of milk of lime. The quantifi^ 
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required are 1 lb. of copper sulphate to 13| gallons ol clear 
lime water, with the addition of soft water siilii<'Hnit to 
bring the whole to 76 gallons. 

Dissolve 1 lb. of copper sulphate, as directe-d above, ui 
1 gallon of water. Slake about a pound of quic-klitne, and 
put it in a tub with about thirty gallons of water ; st-ir up 
the mixture two or three times and leave it to settlii until 
the liquid becomes quite clear. The clear liquid <’ontainH 
lime in solution, and is lime water. Run olf 13.1; gallons of 
the clear lime water, and mix it with the copper sulpluite, 
not in an iron vessel. Finally, add soft water to bring 
the whole mixture up to 76 gallons. As the litne in this 
preparation is reduced to the minimum, the liquid sliouhl 
be tested by the ferrocyanide method, and if tlie test shows 
that some copper still remains in solution more lime water 
must be added. 

The advantages of the Woburn Bordeaux are (1) it re¬ 
quires a smaller quantity of copper sulphate and is therefore 
cheaper; (2) lime water is used instead of milk of lime, arid 
with the poor quality of lime which alone is available in 
many districts, the former is more easily obtained In a 
satisfactory strength. 

If soft water is not procurable, hard water may be softened 
by adding lime water to it. Water in a chalk district may 
be softened by adding about twenty-six fluid ounces of lime 
water to every 10 gallons, and even in the case of soft water 
or rain water four or five fluid ounces of lime water may with 
advantage be added to every 10 gallons to remove the 
carbon dioxide in it. This of course should be done before 
adding the soft water to the copper sulphate - lime water 
mixture. 

The preparation of these spray fluids is no doubt a trouble¬ 
some process, but it is within the capacity of the average 
dispenser. Attempts have been made to avoid all the trouble 
by manufacturing a paste which has merely to l>e mixed with 
water before using, and these have been successful, as far 
as temperate countries are concerned. But these jiastes 
invariably decompose under tropical conditions, and up to 
the present no method of overcoming that appears to have 
been discovered. 
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BlFRdUNDY MiXTURK 

This spray is more easily prepared than Bordeaux mixture, 
and has the advantage that there is no sediment to <!log tlie- 
sprayers. In districts where lime is not readily available, it 
offers a good substitute for tlie lime-(^opper sulphate sprays, 
and during recent years it has been steadily increasing in 
favour. It is claimed that it adheres longer to the plant, 
and is less easily washed off than Bordeaux mixture. It is 
somewhat more expensive than the latter, as the cost of soda 
is higher than that of lime. A mixture of copper sulphate 
and soda in the requisite proportions has been put on the 
market under the name of “ Blighty ” mixture. 

Burgundy mixture requires: 

J5 lb. copper sulphate. 

OJ lb. washing soda. 

50 gallons water. 

Dissolve the copper sulphate in about five gallons of water. 
Dissolve the washing soda in about the same quantity of 
water, and mix the two solutions, afterwards adding water 
to bring the total to 50 gallons. This constitutes what is 
known as a 1 per cent mixture. 

An Adhesive Mixture 

To increase the adhesive properties of Bordeaux or Bur¬ 
gundy mixture, the following solution may be added. Dis¬ 
solve 1 Ib. of washing soda in 1 gallon of water, and boil; 
then add 2 lb. of ream, and boil for about an hour, keeping 
the mixture well stirred. One gallon of this solution should 
be added to 24 gallons of Bordeaux or Burgundy mixture. 

Lime-Sulphur Solution 

This maj^ be after pruning, to remove Thread Blight 

or Horae-hair Blight from the main branches and steins of 
the bushes. In such cases it mt^ be appli^ with a brush 
of coir or other material. The following is one method of 
preparation. 

Slake 4 lb. of quicklime, and put it in an iron drum 
or boiler with about six gallons of water. The dram should 
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he cuiiahlc of holding al)out. twelve gallons of fluid, and 
should he marked inside, at the lO-gallon level. Boil the 
lime and water mixture, and when l)oiling add 4| lb. of 
sulphur gradually, stirring the mixture all the time. When 
all the, sulphur has been added, pour in boiling water to 
bring the level up to the 10-gallon mark, and boil for an 
hour longer, keeping the total volume, at 10 gallons by add¬ 
ing Imilim/ water. Wlien cool, this forms the stxx^k solution; 
for use, it should be diluted with ten times its volume of 
water. 

Flowers of sulphur must be used in preparing this solution. 
If it is desired to keep the stock solution for some time, it 
should be stored in full, air-tight vessels. Lime-siilphur 
solution must not be stored in copper vessels, nor tised for 
spraying from copper sprayers. After being used with this 
solution, all sprayers should be thoroughly washed out and 
cdeaned. 

Alkalink Washkh 

The following wash(‘s or sprays have Ixsen recommon<led 
for application the stems of tea bushes to remove mosses 
and lichens, and to bushes which are hidebound. 

(1) 2 lb. (austic soda, 98 per (icnt pure, dissolved in 10 
galhms of water. This gives a clear solution which can be 
a{)plied as soon as the sixla has dissolved. If a less pure 
jwKta is used, the amount must be increased proportionately. 

(2) 7 lb, washing soda crystals and 2 lb. miicklime in 
10 gallons of water, I’lie sraia should be dissolved in the 
water, the quicklime added, and the mixture well stirred, 
the stirring being repeated at intervals for a day before 
using. The interaction of the washing soda and the quick¬ 
lime prtsluces <«U8tic stnla and carbonate of lime, so that 
the liquid is equivalent to that of the preceding formula. 
It has, however, the advantage that the treated bushes are 
whitewashed, and consequently the work can be easily 
chet'ked. In the preoaration of the mixture, the vessel in 
which it is made should be kept covered during the intervals 
between stirring. 

(3) lb. of dry carlnmate of soda (in powder) and 2 lb. 
of quicklime in 10 gallons of water. Mix as in (2). The 
remarks under (2) apply to this mixture also. 
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These soda waslies rimst not be a])|)lied to leave's or yourifi; 
wood. ’'I’hey can therefore only bee nse'd afteer the buslu's 
have been cl(;an pruned. In teniperute cliinateH, wheree tlu'se 
or similar mixtures are used as winter washees, it. has beeeen 
found that, though a single application does no appre'ciabhe 
harm to stems, tfieey eainnot be applieed annually without 
injury to the bark.‘ This eonsideration, howeever, is not likely 
to arise in the case of teea in ('eylon, if the applie-ation is 
restricted to the pruning period ; but it must be take*n into 
account in districts where the bushees are prune'ei eeve'ry year. 
The application should be restrieded to one year in four. 


Cori’KR Soda Emulsion 
(Woburn Winter VV'^ash) 

'i’his has been recommended in Northern India for the 
treatment of Velvet Blight; and as it is a comitined insectM-idc 
and fungicude its use is indicated in similar diseases in whioli 
the occurrence of the fungus depends in the first instance on 
the presence of scaile insects. 

The ingredients of this wash are: 

Copper sulphate 
Quicklime 
Kerosene . 

Caustic soda 
Water 

The copper sulphate is dissolved in about eight gallons of 
water in a wooden vessel. Half a pound of fresh lime is then 
slaked, and made into a milk with water, and added to the 
copper sulphate solution, being run through a piece of sat'king 
to remove sand and coarse particles. The mixture is then 
churned up with 5 pints of kerosene, 2 lb. of soda are added, 
and the whole made u]p to ten gallons. 

Kerosene with a high boiling-point, such as Solar Distil¬ 
late, giv^ better results than the ordinary kerosene used for 
lighting. 














CHAPTER VII 


MYCOLOaiCAL NOTES 

la Theae Sawada.—Massee decided that the tea PvMaUmm 
alozzia Guepini Desm., a species which occurn on (Uinuilia 
in greenhouses in Europe, and a great part of liin accotinfc 
Blight deals with the fungus on that plant, not with the 
►n tea. In 1907, Bernard, who had studied tiu'i of 

ia on tea and coconut in Java, decided that the forrru^r wan 
uej)in% but was identical with that on coconut, viz. Pf^Htnlozzia 
n Cooke. In the Quarterly Journal of the Indian Ahhocuu- 
6, however, it was recorded that Butler had examined Cooke’s 
cimen of Pestalozzia 'palmarum, and had found that, tfie Hporan 
ipecies were smaller than those of the specicB on tea. Mean- 
■awada had named the Pestalozzia wrhich occitm on tea in 
i,, Pestalozzia Theae, and the latter is undoubtedly the mune 
n tea in India and Ceylon. The spores in the type ol I^eMalnzzm 
m measure 15-21 x 5-6 fa, and are smaller than thoHC^ of the 
tia found on tea, which are 20-35 x 5-11 ya. Bawafla’n natne h 
ently adopted. 

tlotrichum Camelliae Massee.—^The other specie^B of (UMeUdrmhnm 
eosporium which have been recorded on tea are (Jolhifdrkhum 
BIL and Ev., from North America, conidia 12-15 x 3*54 
0-80x3 fjL] Oloeosporium Thea^e Zimm., from Enst Afrim, 
14-19x4-6 fa; and Gloeosporium Theae-sirutyiHiH Miyake front 
conidia 4-6 x2 In Collkotrichum Camelliae^ the eonidiii are 
4-5 fjL, and the setae in the normal acervuli vary from 30 x 4 /a 
< 7-8 p. It is most probable that Oolletotrichum CUtrmri md 
orium Theae are identical with Colletotrichum CJantellim, (iUmo- 
h forms of the latter, with minute acervuli, 120 ft dkmeter, 
aidia, 14-18 x 4-5 ft, have been found on tea twi^ in Ceylon. 
orium Theae-smensis would appear distinct in its Hmallar 
, But the minute acervuli which occur with 
MS frequently have small spores, and specimens of CMMkrkhum 
Joe on tea twigs have been examined in which the sfKiim were 
-6 x2-3 fL) and the setae, 16-32 fj, long j the seta# in this case 
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formed a comj)lete ring round the acervuluH and were hidden beneath 
the ruptured epidermin. 

Guignardia CamcUiae (Cooke) Butler..Thin wan originally de¬ 

scribed from Johore by Cooke as J^phamdla (Uimillme, the name 
being changed to Laestadia Camilkue by Herhise and Voglino. On 
the same leaves there occurred a pycnidial fungus, which Cooke named 
Phomi Camilleae. Subsequently liaciborski collected a fungus dn tea 
in Java which he named lAwstadia Theae, this name being changed 
later to Guignardia Them by Bernard. Zirnmermann, in I1K)2, sug¬ 
gested that Guignardia Them was identical with BphmrelUt CUmwlliae. 
The type specimen of the latter in Herb. Kew has been examined by 
Butler, who has affixed to it a note stating that it is identi(*al with 
Lcmtadia Theae and with the fungus which causes CopiK^r lilight in 
Northern India. The author has also examined the same specimen, 
and is of opinion that it is identical with the species which lias been 
recorded from Ceylon as Ijaeatadia Timm Rac. There is therefore 
general agreement that Guignardia Oanhelliae occurs in India, Ceylon, 
and Java. 

Raciborski stated that he found CoUetotriehum Camelliae Massee on 
the same spots as Guignardia Theae, the spores of the former measuring 
7-9 X 3-4 g, and he suggested that the CoUeMriehum was the conidial 
form of the Guignardia, The same condition is found in (pylori. 
Shear and Wood, from an examination of diseased leaves of tea found 
on greenhouse plants in America, stated that CoUMrichum Oamdlim 
was undoubtedly the conidial form of OhmereUa cingukUa (Stonem.) 
8. and v. S., and included Lcmtadia CameUim ((>>oke) Beri. and Vogh 
as a synonym of the latter. Indian mycologists, however, though 
agreeing with Shear and Wood that the perithecia which accompany 
CoUetotriehum Camellias are OlomereUa ciitgtdaia, maintain that 
Guignardia Camelliae (Cooke) is a different s|)ecies. 

Shear and Wood give the dimensions of the ascospores of Ohmerdki 
dngulcUa as 9-24x3-7'5 fi, the range on tea being l(>5«24x4-7»l) p. 
Raciborski described the perithecia of Guignardia Thme as ^115 fx 
diameter and the ascospores as 10-12 x 4-5 p, while Bernard, who 
compared his specimens with Raciborski’s type, gave the iMiec»|K)rai 
as 12-16 x6-6 Bernard did not &nd CmmatrMum Camdliae- on 
the leaves bearing Guignardia Theas which he collected. Butler givi«s 
the peritheda of Guignardia Camdliae as up to 260 g diatneter, with 
ascospores 12x5 fx, and the peritheda of Qhmmdla cingukOa on Ficm 
m about 100 p diameter, with asocmpores 14-19 x 3*5*6 /x. Tunstall and 
Bose give the perithecia of OlmmdUa oinpdMa on t^ as up to 160 fx 
diameter, with ascospores 12-5-18 x 8*5-0 fx, and the |)eritheeia of 
Guignardia Camdliae ^ about 100 fx diameter, with ascospores, 
13-6-16-5 X 6-7-6 g. In Ceylon, the perithecia which aixmmpany nonnat 
OoUdoirichum Camdliae on tea are up to 260 ju diamet^i not heahiid, 
with spores 8-17 xiS a in tibe same perith^um, aw a mme of 
W8x3*5-5/4 
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There does not appear to be any constant character by which thence 
perithecial forms can be separated. It is to be observed that GlomerelU^ 
is a culture ” genus, and it is very doubtful whether it can be diB- 
tinguished from Guujnardia in nature. The weft of hyphae requirexl 
by the generic description certainly does not occur with the perithecijit 
which accompany Colletolrichum Camelliae, 

Further complicating this question are the minute crater-like spotH 
which accompany Giiignardia Camelliae. The fructification whicli 
j)recedes these spots was named Phmna Gamilleae by Cooke, who gave 
the spore measurement 10 x 5 /x. Shaw who examined them in Indiit 
described the spores as furnished with a mucilaginous appendages. 
Raciborski stated that these fructifications were OoUMotriahum Camel^ 
liae^ and gave the spore measurement 7-9 x3-4 ix. Tunstall and Bobc 
describe them as black pycnidia with short beaks, but they state that) 
the upper part of the pycnidium wall disintegrates when mature^ 
from which it would appear that the j)ycnidia are not ostiolate ; theH<5 
authors also state that the spores, which measure l()'85-12 x 6'5-7'5 /x, 
are detached from the pycnidial wall retaining their pedicels or basidia- 

In Ceylon, this pycnidial fructification may be found with thc^ 
perithecia of Guignardia Them^, or with typical acervuli of Colletotrichufn 
Camelliae, or occurring alone. In the latter case, the spots bear 
numerous minute black points which, viewed macroscopically, appear 
to be true pycnidia. When sectioned and mounted, however, it in 
found that these are not true pycnidia ; the upper part of the sphere 
is thin, fuscous, apparently composed of one layer of cells, and there in 
no ostiolum. When mature, the upper part breaks irregularly, as in 
ColleiotricMim. The spores are broadly oval, 5-8 x 3*5-4*5 fi. ThoBe 
fructifications are frequently situated beneath the stomata. Aftc^r 
the spores have been liberated, they appear as minute brown era tern, 
the colour being due to the exposed tissue of the leaf. 

On the leaves which bear CMletotrichum or Guignardia, the old 
crater-like spots do not show any pycnidium. Prior to the formation 
of the crater, there is a pscudo-pycnidium, identical with that do- 
scribed above. The spores in these example vary : some are broadly 
oval, 8-14x3-5 fi, others narrow-oval, {M6x2 /x. In many casen, 
short aborted setae, up to 16 /a long, occur at the edge of these era tern, 
usually hidden beneath the ruptured epidermis. No mucilagiriouM 
appendage has been observed, but the spores sometimes show a slight 
a>ntraction into a peg-like base. 

From these facts it would appear that Phoma Carmlleas Cooke 
really a state of CoUAdotrichum Camelliae Massee. 

It may be pointed out that Cooke named his second species Phonui 
Cmnilleae in 1884, and in 1887 Passerini named another sjiecies Pkonui 
CatmUiae, Hence Cooke’s name cannot now be corrected to Photrm 
Camelliae, 

Phoma theicola Patch differs in having a black parenchymatous 
pycnidial wall, and in being definitely ostiolate. 
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Hendersonia tJieicola Oooke.—Massee clainu'd that (Jookfi’n fungua 
was not a Hendersonia, l)iit a form of Peslalnzzia Thetie, in which tiio 
characteristic setae were not developed, as he obtained such forinn 
in his cultures of Festalozzm. That view was strongly op{K)sed by 
Speschnew, who stated that in culture the Hendersonia spores never 
produced setae, while a Pestnlozzia culture which had prcKlueed sjK)res 
destitute of setae yielded normal setiferous spores later. Ahortc*d or 
imperfect Pestalozzia spores are common, but more so in nature than in 
culture; in the latter, they tend rather to a greater luxuriance of setae 
than to the suppression of setae or septa. It is to he noted that th<( 
Pestalozzia cultivated by Massee wjis that on Camellia japonirui, not 
the one on tea; and further, with regard to (looke’s spec'iujen, that 
it is usually possible to find Pestalozzia spores on any diseased tcai leaf. 

The fungus which is regarded as Heruiersonia iheieola in Ceylon 
has minute pycnidia, about fiO jz diameter, ^imishcal with a distinct 
ostiolurn. Its spores are narrow-oval or subcylindrical, three-septate, 
slightly constricted at the septa, rounded at the ends, fediginous to 
pale brown, 8-10 x 3-5-4 /i. It has been found on “ scabbcHl ” leaves, 
and with Grey Blight. In one case, the Pestalozzia sjwres on the same 
leaf, in close proximity to the Hendersonia, measured 28-34 x8-I2 /*. 
These Hendersonia spores could not by any effort of imagination be 
considered abnormal Pestalozzia sjjores. 

OcpibleMm.—Cunningham named the 8j)ecies of Cephalmros on 
tea and other plants examined by him, Mycoidea parasitica. There 
is not much doubt that he include more than one species under that 
name. Subsequently Hariot referred the superficial species described 
by Cunningham to C^haleuros virescens Kunze, a species collected in 
Cuba, and described in 1829, There is no type specimen of the latter, 
and the description is inadequate; consequently Karsten (1891) in 
his paper on me Chrootepidae of Java rejected Kunze’s name and 
adopted the name Cephdmros mycoidea. As Karsten’sdetenninations 
are the first which can be definitely interpreted, they are followed here. 

BadUus Tkeae Hori and Bokura.—R^-shaped, rather large, vary¬ 
ing in size with the medium and the age of the culture, usually 1-4-] -8 p 
lonjj, 0-8-1 p broad, ends rounded, frequently in chains of two or three; 
rajadly producing spores within three or four days; fumisheri with 
6 to 8 flagella from round the body, actively motile. Decolorised by 
Gram’s method. On normal agar, forms pale greyish-white colonies, 
f^e medium becoming dark brown with age. On potato, the colonies 
are pale greyish wMte, changing later to a straw colour. Witii the 
addition of duc(»e, saochai^, or glycerine, the growth ino'eases 
proportionally up to a certain limit. Liqu^es gelatine, but does 
not coagulate milk nor ferm^t sugars (gIuo(»e, saccharose). Boailbn 
shows a weak indol reaction after one week. Anaerobb growth poor. 

Thread Might ,—Specimens of Thread Blight on tea were sent from 
India to j^keley about 1873. Berkeley named the fungus Cortidum 
repms, but stated that he had been unable to deta^ the speves so 





m 


MYCOLOGICAL NOTES 


195 


IS to ascertain their form and nature. No type specimen of Corticium 
xj)ens is now available. From a figure published by Berkeley in the 
"Quarterly Journal of Microscopical Science, xv., n.s. (1875), p. 131, it 
vould appear that he had one of the Thread Blights, not the Black 
Rot fungus, but in the absence of a specimen it is impossible to say 
ivhich. 

In 1898, Massee described an Indian Thread Blight on tea as 
Stilbum nanum. The type specimen of Stilimm nanum in Herb. 
Kew, however, though it is the specimen figured by Massee, does not 
bear any Thread Blight. Hence it is not possible to state definitely 
bo which species of Thread Blight Massee intended to apply that 
aame. A few years later, Massee received further specimens of 
Thread Blight on tea from India, and these he named, and included 
in Herb. Kew as Stilbum nanum. But these latter specimens bear 
fructifications which show that they are identical with the epiphytic 
species of Ceylon, Marasmius pulcher. The imperfectly developed 
form of this species was named Cyphella puhhra by Berkeley and 
Broome in 1873. 

The bulk of the hyphae of the cords of these Thread Blights are 
about 3 /X in diameter, thick-walled or solid, and are thereby readily 
iistinguished from the Black Rot fungi. Thin-waUed septate hyphae 
occur chiefly at the base of the thread. The anker cells of the parasitic 
species, in the available Ceylon and Indian examples, are, for the most 
part, spherical or oval with apical and basal points, 12-24 x 8-10 [jl : 
examples which bear a ring of projections round the middle, as figured 
by Zimmermann, are rare. The ultimate branches of the hyphae 
of Marasmi/us pulcher are extremely fine, and are branched in a dendroid 
fashion. 

Nectria cancri Rutgers.—This species is identical with Nectria 
haematococca B. and Br. The latter is very common in Ceylon, 
where it occurs on Hevea and cacao bark and pods which have been 
attacked by canker {Phytophthora Faberi), as well as on other dead 
plant tissues. It would seem probable therefore that the Indian 
species on tea has been misidentified. 

Macrophoma theicola Petch.—This is the cause of the common 
branch canker , of Ceylon, formerly attributed to Nectria. The first 
stage observed is a Cytospora, but this is only evident in very wet 
weather. The perithecial stage was originally described as Physalo- 
spora neglecta, but it falls into the recently instituted genus Desmotasous. 

Oarticmm saTmordcolor B. and Br.—^As the cause of a disease, this 
fungus was described (1901) by Zimmermann in Java under the 
name of Corticium javanicum. Previous to that, a different fungus 
had been described (1899) as Alemodiscus javcmicus P. Henn., and 
when the latter was included by Saccardo in Sylloge Fungorum, its 
name was changed (1902) to Corticium javanicum (P. Henn.) Sacc. 
and Syd., as Saccardo did not then recognise the genus Aleu/rodiscus. 
Consequently, when Zimmermann’s fungus came to be included in 
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the Sylloge, the name Corticinm javanuum had liecm uh(h 1, and Zirn- 
mermann’B specieH was therefore renamed Ccyrlidum Zimftirrmtnni 
Sacc. and Syd. (1902). In 1900, Pink DineaBe was found in Ceylon, 
and aB the fungus was undoubtedly the same as the Javan H[)eei(^H, 
Zimmermann’s name, Corlicium javanicum, was adopted for it, 
Saccardo’s alteration being obviously invalid. There has never been 
any doubt that the Pink Disease of the Eastern Tropics is causcnl by 
the same fungus in all countries, the only point considered doubtful 
in some quarters being the particular name to be adopted for it. In 
1911, however, the writer found that the fungus had been named 
Corticdum salmonicolor by Berkeley and Broome in 1873, on speeimeriH 
sent from Ceylon by Thwaites; and, unless some earlier name is 
discovered, that is the correct name of the Pink Disease fungus. At 
the same time, the writer suggested that the fungus of the similar 
Pink Disease of the West Indies, which was said to be (Jorficium 
UUicAno-fmcum B. and C., had been wrongly identifial. That sug¬ 
gestion has been followed up, and it is now known that the West 
Indian Pink Disease is also caused by Corlicium sahrumicohr B. and Br. 

Corlicium salmonicolor sometimes forms a fructification embedded 
within the bark. The outer layers of the bark subsequently rupture 
and disclose an orange-red mass of spores, in a circular or irregular 
cup formed by the ruptured bark. This form was named Nemlor 
decrcius by Massee. It was found on tea in Java by Zimmermann, 
and has occurred on coffee, Heoea, Amherstia, etc., in other countries. 
The spores are irregularly oval or spherical, hyaline, 6'5-2D5 x 8'75-35 fi. 

Neetria dnruwarina (Tode) Fr. — Tunstall gives the following 
description of this species on tea. Perithecia mm. diameter, 

solitary or clustered, sometimes arising from a)nidio|)hores, usually 
on a pulvinate stroma, dark red, becoming brown and Hornetimes 
black, spherical with a conical ostiolum, covered with hairs whic?h are 
sometimes granulated ; asci 47-66 x 11 /z, cvlindric or clavate, slightly 
attenuated above, eight-spored, spor^ biseriate; spores oblong, 
slightly curved, one-septate, hyaline, longitudinally striate, 10-16 x 6 /a. 
T^ercularia stage, pulvinate, pink, 0*8 mm. diameter ; eonidiophorm 
branched j conidia oval, hyaline, 7*5-10 x 3-3*75 (m. Fusarium spores, 
4-11-septate, 37-60x3-3*6 fM. The villous perithecia do not agr^i 
with Nmna cinnaJbarina, and the conidial stage is different. 

StilbeUa Them Bern.—This species would app^r to be very close 
to, if not identical with, BtHhum rumum Mas^, Massee descjribed 
his species as yellow, but from the type specimen it was evidently 
red whan fresh. St^bum nmum has never been observe to be other 
than saprophyric in Ceylon. 

Irfex (m&mm Fetch.—Tins is identical with the fungus recorded 
from Ceylon by Berkeley and Broome as Irp^ zomim l^rk. Uoyd 
states that the latter idmtification was incorrect. 

BeftohadMwm (Velvet Blight).—Blue when fresh, purple-black 
whaai dry, up to 0*8 mm. tluok, structure stratose, not columnar 
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internally. Basal layer variable, when overrunning scale insects, 
densely interwoven and solid, with small cavities, some of which 
contain hyphae bearing globose spores, 4-6 fi diameter, elsewhere a 
thin layer of interwoven hyphae : above the basal layer, alternate 
loose and dense layers of interwoven hyphae. Hyphae purple-brown 
to hyaline, 3-4 /i, diameter. 

Septobasidium sp.—The species figured on Plate II. clothes the 
stems of seed bearers for a length of several feet. Towards the 
advancing margin it is slate-coloured, transversely zoned, with a 
white fibrillose edge. The older parts are purple-grey or brownish 
grey, even or slightly nodular, compact, cracking into more or less 
rectangular areolae, up to 0-8 mm. thick, stratose, composed of 
loosely interwoven, dark brown, regular hyphae, 3 diameter, which 
ultimately fuse and form an irregular, continuous network in section. 
The protobasidia are spherical or pyriform, 10-14 /x diameter. 

(^ey Fungus of the Dadap .—The following is the description of 
the grey Septobasidium which occurs on dadaps in Ceylon. Patches 
irre^arly circular or oval, up to 8 cm. diameter, even, rather dark 
purple-grey with a reddish tinge here and there; lacunose at the 
margin, with slight radial ridges there on the basal layer, but no 
evident pillars. Thickness in the older parts, 0*4 mm. ; basal layer 
0* 15-0-2 mm. thick, compact, almost parenchymatous, containing 
laterally-oval cavities up to 0-5 mm. long, 0-2 mm. high, red-brown, 
with a dark, dense line separating it from the middle layer : middle 
layer loose, 0-05-0-1 mm. thick, red-brown, composed of thick-walled, 
red-brown hyphae, 3 /x diameter ; upper layer compact, 0-15 mm. 
thick, composed of more or less parallel erect hyphae. Protobasidia 
elongated-oval, hyaline becoming brownish, thin-walled, 16-26 x 8-10 /x. 

Rhizoctonia sp.—The fungus referred to -under this name, as 
ringing the new shoots of collar-pruned bushes, has a yellow-brown 
mycelium, consisting, in the older parts, of hyphae up to 16 fju diameter, 
with walls 2 /x thick, branching at a wide angle with expansions at 
the forks, irregular, with frequent angular projections of the walls, 
and without septa. From these arise similar hyphae, 10 ^ diameter, 
cut off by a septum from the parent hypha, which diminish to, or 
give off branches of, a diameter of 3-5 p.. These finer hyphae 
are thin-waUed and hyaline. Occasionally a hypha, 12 p diameter, 
may be regular, thin-walled, and closely septate for a considerable 
distance. Terminal oval swellings, up to 40 x 28 /x, cut off by a 
septum from the parent hypha have been observed on hyphae 4 p 
diameter. 

It would seem possible that the above fungus may be identical 
with Protomyces Theae Zimm., described by Zimmermann in 1901 
as occurring partly on the surface of, and partly within, the roots of 
tea in Java. The mycelium was yeUow-brown and thick-waUed. 
Within the root the hyphae bore terminal or lateral, irregularly 
globose, thick-waUed swellings, up to 140 x 220 p, usually several 
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together. ZimTriertnann cormidored that thoHe swellings might be 
asci, but he did not observe any formation of spores. It was not 
determined whether the fungus was jiarasitic*. or sufirophytie. 

Rosdlinia arcwita Petch. This is the species recorded by Uarruihers 
as the cause of root disease in tea in Ceylon, under the name liomilinia 
radidperda Mass. Subsequently it was referred by the writer to 
Rosellinia bothrina B. and Hr., from Berkeley and Brooniti’s description. 
An examination of the tyf)e specimen of the latter, however, showed 
that it did not corresi)ond to the description, its spores bedng obtuse, 
not ‘‘ very acute.’' i’lie spores of the type of Roaellinm Ixdhmm are 
narrow-oval, subeymbiform in one aspect, ends rounded, 28-*i8 x 8-11 /x, 
while those of the 8{)ecie8 parasitic on tea are eymbiform, 40-47 x 5-7 /x, 
with ends acute and often suddenly contracted in the last 3 It 
will be evident that the shape of the sjmre is quite different in the 
two species and cannot be regarded as a minute difference.” This 
second species was sent to Berkeley and BrcKjme at the same time 
as Rosellinia bothrina, but was referred by them to ItoBellinia aquiUi 
Fr., which it is not. Consequently it was necessair to find a name 
for it, and the specific name arcuata was adopted, from the shape of 
the spores (cf. Ann, Perad, vi. p. 176). 

The possible explanation or the discrepancy between Berkeley and 
Broome’s description and the type sj>ecimen nmy be that they mis¬ 
labelled the specimens. RoseUinia bothrina was Thwaites 299, while 
the specimen assigned to RoseUinia aquUa was Thwaites 219. It 
may he suggested that these numbers should have been reversed. 
But, in cases of this kind, where the type specimen differs from the 
description, it would seem essential that the type specimen, not the 
description, should decide the identity of the specie. If it were held 
otherwise, nwcolodsts would have to tty to find species to fit de¬ 
scriptions which do not correspond with any fungus which ever 
existed. 

RoseUinia bunodes (B. and Br.) Sacc.—-This was originally de¬ 
scribed by Berkelejy and Broome from Ceylon sp^imens. Its peri- 
thecia are rough with small warts, up to 0*1 mm. high, with a some¬ 
what lozenge-shaped base, 0-2-0-4 mm. across. Its aseosjpores are 
80-110 x7-12 fx, with tips produced into a thread-like pomt which 
may be 26 fx long. It is apparently closely allied to RmeUinia mhinaia 
Massee, foimd on mango at Sinppore, and to RoselUnm Gdiaih 
(Speg.) V. H. from South America (cf. Ann* Perad. iv. p, 434). 

Ust^na zomta L4v.—This spiles was oririnally desoibed from 
Java. Specimens sent from Ctylon about 1870 were referred by 
BeAeley and Broome to the European sp^ies, VsittUna mdgmis Tui, 
which it closely r^anbles- The zonation is due to periodic stoppa|m 
of growth and is not a oomtmt feature. On an even surfa^, Sie 
mature stroma may be up to 9*5 cm. long, 4 on. broad, and miy 
3 mm. tbdek in the erntte. rm Hdhnel, wlu> collected speeimens 
in Java in 1907-1908, stated that it had a QrapMwm conidW sti^e, 
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l>uf itrt <l<‘v«»lopiin*nt. liuH hctMi watciuHl on mnnerouH occasionH in 
(Vylon, luul in that <-ountrv tho utroma is alwayn c-onidial at firat, 
la'iiriiiK, in tin* whito Kta)?f*, hyaline! <!oni(lia on cloH(!ly |)acked banidia 
over flu* whole Hurfaet* (cf. Ann. Pmul. v. p. 28(5). It waa firat 
obaervt>d to Iw paraaitic in Coylon. 

SphiU'rmtilh' rvfH'm It. and Hr. Thia waa firat recorded from 
Cevlon in 1872, the apeciniena occurring on jak (Art.omrpm integri- 
falin). It haa aince beer! found to attack arrowroot, papaw, Heveu 
bnmliinjfk, ami ca(;af». The old name ia here retaineid for it, but 
atrict ly it altould be ref«!rr«Hl to (Jtirnllnmijceii, aa OomlUnni/ceH repens. 
It ia cloaely alli<*<l to the type afjex'iea of the genua OmdlomycA^, 
dornllomifrvH rhyttm It. and from the Weat Indiea, which aimiiarly 
attacks cacao. It haa lanm found growing aa a saprophyte on chips 
of jak W(mh 1, ami on fellwl dadap logs. In the latter case, the mycelium 
formwl a continiiouH sheet between the wochI and the bark, bordered 
by a network of advancing rhizotnorpha. The c;onidia are remarkable 
for their great variation in sirs!, from fix6 to 22x10 p. Conidia 
sown on the cut surfa<’e rd a rhizome of arrowroot in a damp chamber 
develop*!*! the ('onidiai stage in seven days and the perithetiia in 
t wenty-»>iie *lays. The rhizoinorpha are from 2 mm. to I cm. broad, 
anti O’b to 2 mm. thick, red-brown, flattened, sometimes fusing into 
II contimiouH shei't; th«*y are marked on both surfaces by an almost 
continuous median grtsive, and short-, obli<iue, lateral grooves. 
Internally they are white, and composetl of hwHiny interwoven hyphae, 
4-H ft in iliameter. The cortex is up to 100 p thick, and consists 
of four to six ia;^ent of rounded or {lolygonal cells, 10-15 ft diameter. 

BtftrifadijAiMlm Throbrnmm Pat. - A discussion of the synonyms of 
this niwcies ww ftublisbe*! in the AnnaU of the, Royal Botanic Oardtms, 
Permrniya, iv. pp. 416-466 (1010), in a paper entitled “ On Ltaio- 
diftladm." Among its numerous synonyms are Diplodia maaoicola 
P. Henn., fxutiodiplodut nigra App« and I.<aub., Macro^homt oevlita 
Prill, and Del., Botr^ipMia m^time Fetch, Ckaetodiplodia yriaea 
Fetch, DitAotlia rapax Massee. Diplodia tminfeda is apparently 
Hotmn nmutn ; it waa nublished by Watt and Mann, Peots ami Blu/fU$ 
a/ the Tm Plant, 2nd ea. (100.1), p, 414, as a mai^pnal reference. 

The white fringe which appears round arnml clumps of hyphae 
or extruded spores on the roots consMte of masseaof minute, globose, 
hyaline spores, 1 ft diameter, with hyaline hyphae 1-2 ft diameter, 
on which the conidia are borne laterally, or on finer lateral branches. 
Whether tius is a stage of the BotryMplodia or a hytihomycete 
pamsitic on the latt«r 1^ not been determined. 

This fungus k widely distribated, but in general is saprophytic. 
It is found on dead Hrem, caow, CaMoa, Aibittia, dada]^, papaw, 
fteta, sugar cane, coconut, etc. In Blevea, it is the species wtiich 
causes tM prinei]^ danu^ In " die-hack,” and it sometime kills 
stumps ^ortiy afiffir they tm j^nted out. 

Porta l^fp^tderUia was (»iginaUy described by Cooke 
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from HpecirrionH from Houtli India in li<*rhnniini. Tin* 

type Bpecirncu in very yioor, and jirobably for that reaH(»n the name 
was not piddinhed l)y Berkeley, but it apf)earH to lie ifhiitieal with 
the Ceylon Bf)ecieB for vvhieh tlie name huH l)een n<lo[it(‘d. Wlien sent 
from Ceylon by Thw^aites it whh aHHigrunl to an AnuTieau H|H*(’ii*s, 
Pohfixyrm vincim Berk. 

Poria hypohrunnm Fetch.—Thin wuh found to be paranitict on Ht ira 
in 1905, and waH then recorded uh Pori(( vitKia Berk., from a coin- 
parinon with the TliwaitesV apei'iinenH in the Feradeniya n<*rbariuin. 
ThwaiteH includml two Hpeci(*8 under his number 208, tlu! one sent, 
to Kew being Poria kyvolateriiia and the one retainiHi at Feradeniya 
Poria hypdminnoa, Tlie Kew^ specimen was jiHHigm*d to Polyporm 
mncim, and hence the same name was nttuchi*d to the F(*raderuya 
specimen. Poria hypdyrunnva is common on llnim, but apjatars to 
be rare on tea. 

Fornes lumwensu Murr.- CunninghamV description (IHH7) of 
the tea root disease examined by him l(*aves no doubt that he wm 
dealing with Brown Root disease. On keeping affcHitial ro(»ts in a 
damp chamber, they develojied a green mould, but he w^as unable 
to determine whether that was conneeted with the brown mycelium, 
Zirnrnermann (HK)4) descTibed the same disease in Java, and siinilnrly 
obtained a green mould which he nainal Hpmdrichum radmmlnm ; 
he did not consider it probable that the HjHmdrwkum was relateil to 
the brown fungus. In Ceylon, a similar green fungus which develo|m 
on roots attacked by Brown Resit disease is the eonidial stage of a 
Hypoerm which prows on other fungi, either Bmidimnyodm or 
Pyrenamyeetae, Zimmermann may be said to have originat4al the 
name Brown Root disease, as he called the fungus the Brown Root 
fungus. In 1906, the disease was discovercsl on Urn a in (*eylfui 
and was recorded in the Annual RejHyri of the Myvdogwt ns probably 
identical with the Hymenochaele found on cacao in Barnoa. 

Specimens of the fungus which causes the Samoan tliseaw3 were 
sent to Berkeley in 1876 with the information that it did grtmt damage 
to bread-fruit trees. Berkeley did not publish any desc^ription tJ 
the species, nor did he label the s|>ecimens with any name, but in 
his MS. catalogue of his herbarium he inserted the name Hymmh 
dhmte mma onposite the number of the sjiecimen. tkaike publisln**! 
the name witnout d^cription in Orentlm^ viii. p, 149, stating at 
the same time that the fungus had no setae, and Aould be excludeil 
from HymmockaMel Thus, the name was wmm nudum, and ad¬ 
mittedly incorrect. Subsequently, Masses {Jmr, lAnn, Bm. iprviiL 
p. 108) d^icrib^ it as Hymmochask toxia (stc), stating that the setae 
are 40-70 x 6-7 /u. 

The type of Bymmocka^ noxia in Herb. Kew eonsisbi of mycelium 
only, in large thin pads, up to 2*8 mm. thick. The bulk of the pad 
is yellow-brown, somewhat spongy, and eemsists of interwoven, 
yellow-brown hyph^, genemUy 3-4 p diameter, but mm^mm 11 p 
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ciifUiH>tf*r, lh»xuoHi% Kparingly with whIIh nli^rlitly thickeiUHl. 

'riiin in t‘ovi*r<*(l l»y h thin, hritth*, black cruHt, about 0*()li min. thick, 
which in clothed vvitli a thin, bynsohl, red-brown layiT of hypliae 
Himilar to the iniiiri iiianH, but HoinctirncH Htraightcr and with thinner 
vvalln, and HoinctimcH t«Tininatin^ in an irrcfi^ular point, lloro and 
there tin* nurface ii|meHrH more vi^lvety, aiul tlu^se. velvety patc^hoB 
bear erer’t. thick vvalli*d liyphae, dark yellow-brown, with fiointcd 
or obtiiHe tifw, mnijile or branched above, up U) 150 /x long; thcHO 
hyphae remnrible /Ii/m niH'/mit* 8(*tae, 

Tlie geiif»rai atructuri* of tht! ty[>e of HifnwnovhKiv noxia rcHernbleH 
that of the ntyielium on roota attack<*d by Brown Root (liKeane, but 
it IK a nuudi larger development than anything yet obnc'^rved in the 
latter. It doen not incliule earth cir HtoneH, and apjiarently inunt have 
grown clear of the ground. 

About iHlto, Kpi^atnenK on cacao from Harnoa were Hubrnitted to 
IJermingK, who refern^il them, doubtfidly, to HtprmwchaHH leoninct 
B. and i\ In BM>7, f^reuKH reeonl<*d it again from Hamoa, and referred 
it to Hmxitt Berk., apparently on the authority of 
IfermingK. It Iiiik Hince been re<*cmied under the Karne name from 
the Kt*<leriitiK^l Malay Htntea, dava, and Went Afric4i. 

Thai the fnicttficatton of the Brown R<M)t dineaHe of Oeylon in 
a Fmmn waa deterrnitiiKl in HH7, and aince that year it han been 
refiealeiUy verifiiKl, Tlie ideritifieation of tiu* Fonm an Fonwa 
UtnmiwnmM Miirr. in due to Mr. (?. (1. Idoyd. Whether the Brown 
Root iliKeaKeK of other coimtrieK are (*auHefI by the name fun^jUK can 
tie finaHy decidi*d only hy the dim^overy of the fructification in each 
caae. The ttKaue of the pitetm of FotntM lunmmmu in compoaed of 
hyphae of two kindii, the one thin-wallerl and yellow-brown, and the 
other tliick wiiHiat and more dtseply coloured, like the netae of a 
Ilfimmin-hmit*. Thia probaWy accounts for the occurrence of afiparent 
w*t 4 ie atttong the inyceliiini of thia ajieciai. 

The iijiprerit H^nuwwhmie fnictificationa which occur at the 
collar of planta attacked am uaually amall flat platea c^ompoaed of 
interwoven hyphae with a few jfirojecting Kctae, The powdery brown 
patches, which am «onietlni«^ found on the black ermt on the roote, 
ciamiiit of liranchial hyphae, reaembling conidiophorea, and bearing 
brownluh yelhiw globiilea. 

Fifmm l^mmm Kloti&iich. -Thin a|Mci«^ waa originally found in 
MaiiritJuii. When it ftr»t waa recogniaad an a paraaite, on rubber, 
it waa refenml to Fmrnu mmiimim Berk., and that name haa been 
uaed in tmm% of the literature relating to it. Fames semUostm i» a 
difftrent which wa# d^ribecl by Berkeley from India in 

1854, and haa not been Identifleii atnee. In 1898, however, Maaaae 
idenlilidl a fungua from Singapore aa Famm smnUaBlm, and Ridlay 
apjilidl the name to the mhmr root diaeaae apeciei. That identifiea- 
tioti waa acee|ited until queried by Lloyd, who found that the rubber 
fungus was not Fmm but Fmm Ugno$m. The ty|>e of 
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the latter in at Upnala. Lloyd ])ul>liKhed his fiiuling iii November 
1912, but aH far as yiublicatioii of the combination Fomen Uifnimia 
is concerned he was antedated by Bresadola in the {in^vious month. 
According to Ijloyd, Fovms A^dmianm^ Fimu^H mufractua, and Fonwa 
Kamphoveneri are synonyms of Forman lujnosm. 

Fames lueidm (Leys.) Fr.“ -The apjiearance of roots attacked by 
Fames lucMm in Ceylon, e,g. those of Limonia nlata, differs considerably 
from that described. No external strands of mycelium were found 
on the root, the bark of which was in jilaces blackened and bore minute 
white nodules composed of hyphae. lietween the bark and the w<K>d 
there was a thin wliite layer of mycelium, and the wockI was filled 
with white hyphae. The diseitsed wood readily split into comumtric 
sheets, and in some places these sheets were separated by thin, red 
films which turned pale brown when dry. 

Polyjporm inf£rruptiis B. and Br. ~ iHie corils of the Thread Blights 
are composed chiefly of very thick-walled or solid hy[>hae, and are 
thereby distinguished from the mycelium of Poh/porus ifUerruptm, 
in which the hyphae are normal in structure. 

Irpex subvinosm (B. and Br.) Fetch.— This was originally described 
from Ceylon by Berkeley and Broome as Hydnum submnmum. The 
name was based on the colour of the dried sjiecimen. 

Armillarm melka VahL— It would appear most probable that the 
Javan species is identical with the Ceylon ArmiUaria fmcipeM. 

Rhizoctonia sp. (p. 178).“The hvphae form a network on the 
rootlets, and are yeflow-brown, regular, about 6 p, diameter, thick- 
walled. 
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PUNGI ON THE TEA BUSH 
Basidiomycetae 

a mellea Vahl.—Clustered. Pileus up to 12 cm. diameter, 
rical, then nearly plane, centre depressed or slightly umbonate, 
>w or brownish yellow, sprinkled with minute, spreading, 
wn scales, margin striate ; flesh thin, except in the centre, 
to 20 cm. high, 1 cm. diameter, usually thickened at the 
^ ochraceous, floccose, stuffed, then hollow ; ring spreading, 
•ills rather distant, narrow, adnate or slightly decurrent, 
Decoming reddish. Spores white, elliptical, 9 x 5-6 /x. 
h/riafuscipes Petoh.-~^ustered. Pileus up to 6 cm. diameter, 
convex, then plane, obtusely umbonate, margin recurved, 

: yellow-brown in the centre, becoming white towards the 
bearing minute, distant, brown warts in the centre; flesh 
te, becoming brownish when cut. Stalk up to 10 cm. long, 
Liameter at the base, attenuated upwards, blackish brown, 
becoming paler upwards, longitudinally striate and reddish 
.e ring, soUd; ring ample, dependent. Gills white, rather 
narrow, attenuated outwards, decurrent. Spores white, 
globose, smooth, 6-8 x 5-7 /lc. Rhizomorphs red, beceming 

equicrinis Mull.—^Pileus up to 8 mm. diameter, hemi- 
, umbUicate, deeply radially sulcate, .somewhat membranous, 
•own, red-brown, or ochraceous, with a minute black umbo 
ise of the umbilicus ; gills distant, five to eight, white then 
loured, broad, attenuate behind, united into a collar round 
:; stalk black, shining, up to 2 cm. loi^, 0-25 mm. diameter, 
s, or arising from bbck, shining, rhizomorphic mycelium; 
bite, narrow-oval, inequilateral, or clavate, 10-14 x 4 /x. 
smim fuldm (B. and Br.) Fetch.—Sessile, resupinate or 
attached, or s!tortly stalked, reniform or orbicular, up to 
diameter, white, convex, sulcate oVer Ihe gills, minutely 
, low^ surface and ochraceous. Gills few; sometimes 
me to three extending from the point of attachment to the 
jvith three or four shorter. Spores white, cymbiform, 6-8 x 4 /x. 
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Poh/parufi irUrmiplus B. aiul iir. KITused, forininj; thin, indefinite, 
white sheeta with a narrow, white, toinentoae niar/fin, sonietinnw 
producing small white bracketa, up to .‘5 cm. long, 1 cm. broad, at 
the upper edge. Up[)er surface of the brackets whif<‘, toinentoae, or 
radially fibrillose. Jhirea soft, watery, with thick dissepiments which 
become thin on drying, minute, angular when dry, up to 2 mm, long. 
Basal layer of the resujiinate form a thin weft, of hyphae, almost 
absent. 

Polyforus nmolalpae Lloyd. (V.ntrally stalketi, with a thi<-k stem. 
Stem up to 10 cm. high and fi cm. diameter ; {lileiia up to <10 x 20 cm., 
and 10 cm. thick, usually tuberculate and lobeil, depressed in the 
centre, sometimes turbinate. At first white, becoming dt‘e[t chocolnfe ; 
surface minutely velvety, with a thin, black, cnistuceous layer beneath. 
Stalk deep chocolate-brown, minutely vidvety, becoming glabrous, 
black, and carbonaceous when ohl. Context white ami watery when 
fresh, turning red when cut; when dry, browmish gn*y, soft and sfMingy, 
mdially floccoso-fibrillose. The whole fungus turns blackish brown 
if handled in the white stage. Pores minute, watery when fresh, 
forming a distinct layer, about 2 mm. deep. 

Poria hypokUerilia Berk.—Effused, pinkish or pale red, with a 
white tomentose margin at first. Internally wliite, the extreme basal 
layer red or red-brown, homy. Pores medium, up to 0-2 mm, dianicter, 
angular, dissepiments thin. Total thickness alw>ut I mm. 

Poria hypobrunnm Fetch.—Effused, at first imle ochraccous, then 
pinkish red, bocwiming brownish red, and finally slate-colounai; 
margin at first white, tomentose. Basal layer blackish brown, stout 
and compact when develo|)ed on a level surface, but l<K>se and w(Mjlly 
when on an irregular surface or on soil. Thickness of the c’onjpact 
form about 1*6 mm. Pores small, ()*I mm. diameter. 

Pomes applaruUus Pent.—Bracket-shaped, flat or slightly tM»nvex, 
usu^ly up to a foot in diameter, brown with grey zones, not isilished, 
the upper layer forming a hard crust; lower surfatw; white ; in section, 
dark brown, fibrous above, with a thick layer of hmg tubes l»elow. 

Fames lueidits (Leys.) Fr.—-Bracket-shaped, several inches in 
diameter and about an inch thick; upper sumce at first reel or red- 
brown behind, with a white margin and an intermediate yellow zone, 
becoming entirely red or red-brown or chestnut, lacquered, shining; 
lower surface white, usually with a shining, deep red, or almost black 
zone along the line of attachment to the host plant; internally bmwn, 

Fortm lamaoenais Murrill.—Bracket-shaped, rather thin, hard, 
frequraitly concentrically grooved, purple-brown, glabrous, with a 
hard outo crust; intemauy ratiier light yellow-brown, often with 
concfflitiic growth zones, composed of two kinds of hyphae, the one 
thin-walled, the other thick-walled and resembling the setae. Pore 
surfiace dark brown or purple-brown; pores minute ; setae mmemm, 
obtuse; spores hyaline. 

Fames hgnasus Klotzsch.—Bracket-shaped, woody, unbrksated; 
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pil«‘iis (liiiii<lint<% larg<‘, ml brovvii with a yellow margin at firnt, 
iieconiing pale vello\v4)r<>wii with ronrentric dark brown linen, nmooth, 
feebly mileate, slightly nilky with n(l[)reHHC(l fibrilH; pore Hurface 
orange, beecaaing red bnmm when f)ld ; context white, pore layer 
red brown in nection ; poren minute, 0*00-0*12 mm. diameter, 2*5-3*5 
nun. long. 

TrnmvtvH Thar Zirrnn. Adnate, thin, irregularly circular, flat, 
Honlid yellow, margin Hterile ; fM)reH romuled, 0*15 mm. diameter. 

(UtrtUnHm Halmimimlor li. and l^r. Thin, effused, frecjuently 
Hurrounding Htemn and IjrancheH for a considerable distance, rose-pink 
or oclinK'eouH, minutely pulverulent, finally cracked and areolated ; 
basiflia chtvaf^, tetraH{M>roiis ; sterigrnata slender, 4-0 fi long ; spores 
pyriform, hyaline, a(neulate, 0-12 xO-7 fi, 

Cffrlirium Thrtw Bernard. Ithizomor|)hs pinkish, more or less 
branched ami iinastX)mosing, on branches; hyrnenium on the under 
surface of the leaves, pulverulent. liasidia 20-25 x 0-8 /i, not (*.rowde(J ; 
HiM>res elliptic, hyaline, smooth, 7-0 xr>-7 /i. 

Irimm iirstrurm PeUdi. Dimidiates resupinate behind, often im¬ 
bricated. Ptlei orbitnilar, elongatol, or flabelliform, up to 2 cm. 
wide, thin, coriaceous. Upper surface red-brown t^) ochrac(50us, 
oftot xtme<l when moist, minutely tomentxwe, ra<lially fasciato- 
rtigose ; context white or pah» yellow ; hyrneniutn pale ocdiraceous ; 
H(‘ulei up to 4 mm. long, triangular, flattencKl, Irpex zcmitm Berk., 
in Ftingi (‘eylon. No. 555. 

lriH\r HuhnnaHUH (li. and Br.) INtkdi. Ilesupinate. Lavender, or 
blue, witli a white mnrgiu, becoming grey, then pale brown, when 
old. Hterile niargiti usually broad, fimbriate. Teeth terete, or more 
usindly llatteneib U|> to 4 rnm, long, appearing totnentose. Bas^il 
layer woolly, appearing nowdery ; hyphae with free clavatci ends, 
liasiflia sluirt, i'lavate, about 15 p long. (Jystidia scanty, oval or 
flask shapial, Koriietimes tamstricted towards the apex, slightly longer 
thiin the basiilia. 

ErrdMimdmm Mass. 4^x}i>U concave on the ui)per surface, 

convex below ; hyrnenium chiefly hyjK>phyHouH, white, tomentose. 
(Jonidtn one septate, hyaline, 12-21 x 4'5-5/i, narrow-oval, solitary; 
cimidiophfires simfde. Basidia clavate, JlOdK) x 5*7-0 /i, two-spf>red ; 
s|M>res hyidiiie, elliptical, continuous, 7-13*0 x2*5-4*5/i. 

EridmMktium rrikidaiMm ito aiul Bawada. -Spots scattered, diffuse, 
2di cm. diameter, yellowish, then brown to dark brown, finally drj^ing 
and shrinking. 1 lytwmiiim hy{)o|>hylIous, reticulatejl, white. Basidia 
cyltritlrictecliivate, 4 sjs)re«l, l(M>“135x3-4 p, Basidiosjmras oblong- 
ovate, straight or slightly curval, hyaline, continuous, 9-12 x 3-3*5 p. 
Two-cellial }iisidi<iiijs>im also present. 

HrididMMidium Ammme Sawada.—Filamentous, rigid, effused, 10 
cm. aerowi, 70480 thick ; surface smooth, brown or tobacco brown 
whiti dry, brownish when wet; margin greyish white; hyphae 
yaUowiiih brown when mature, 3^diameter; protobasidia spherical, 
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hyaline, subsessilc, finely guttulate, 9-15 fi; basic liu easily clctac^hed, 
cylindric, truncate below, subacute above, straight or slightly curved, 
hyaline, 1-b-Bcptate, 52-81 x4-(i ju,; steriginata 4-12 /x. long ; spores 
hyaline, oblong to obovoid, curved, 18-22 xll-d fi. germinating with 
short tubes and producing sporidia similar to the basixliospores, 

11-15 X 3-5/X. 

Helicobasidium Tamkac Miyabe.—Up to 10 cm. diameter, fiat, 
lichenous, 1 mm. thjck, surface velvety, brownish, pale purple-brown, 
or dark brown, with a narrow, thin, greyish margin ; hyphae amher- 
ooloured, thick-walled, .3-5 ya diameter; i)rotobasidia not formed ; 
basidia at first clavate, unicellular, hyaline., but when mature sub- 
fusoid, 2-4-Heptate, straight or curved, 49-65 x 8-9 fj .; sterigmata 
long, curved, 35-()3 x 3-5-4 /i, apical from the terminal cell, lateral 
from the others ; spores hyaline, continuous, long-falcate, obtuse, 
27-40 X 4-6 fi, producing hyphae on germination. 

Pyrknomycetak 

Protomyces Theae Zimm.—Mycelium thick-walled, external and 
internal. Aaci within the root, usually in groups, lateral or terminal, 
irregularly globose, 0-I4-0-22 mm. diameter, thick-walled, yellow; 
spores not seen. 

ZukaUa Them Saw. — Perithecia black, globose, 67-135 /x diameter ; 
subiculum black, hyphae at first pale, later brownish, 8-6 ft diameter; 
perithecia numerous, surrounded % 6-9 dark brown, blunt, 3-6-8eptate 
setae, 70-100 x 4 g ; asci S-s^red, clavate, fusiform, 68-90 x 13-16 /x; 
spores hyaline, obovate-elliptic to clavate, three-septate, 17-23 x 6-7 /x. 

ZuJmia nantoensis Saw. — Epiphyllous, sometimes also hypo- 
phyllous, lichenous, spreading over an area 2-5 ram. broad, closely 
coalescent; hyphae mli^nous, thick-walled, 8 g. diameter, septate 
and sparsely furnished with hyphopodia, which are oblong, rounded 
at the apex, usually on a stalk 18-26 g long. Pycnidia and perithecia 
orbicular, black, generally sessile, sometimes on stalks 18-25 g long; 
pycnidia 63-95 g, containing numerous pycntsiporm; pycnospores 
pale brown, elUpiteid to oblong, smooth, continuous, two-guttulate, 
6-8 X 3-4 g; perithecia 132-lw g diameter, with numerous asci; 
asci oblong-davate or ovoid-oblong, shortly pedicellate, ^ht-spored, 
33-49x10-12 g; asoospores obkmg to subclavate, memally one- 
^ptate, hyaliite, ends obtuse or teun^te, 9-13 x 3*5-6 g. 

lAmumda Theae Syd. and Butl.~Myceliam black, effused, 
crustaceo-mambraoaoeous, gtsierally covering the upper surface of 
the leaf, <x>mposed of septate, fu^us hypmie, some repent, ateut 
6 g diameter, and fumimed with simple, acute, black setae, up to 
130 g long and 8 g diameter b^w, others erwjt, 10 g diameter, and 
branched; eonidm (Trijmpmmn) steUately four-rayed; p^midk 
erect, dimorphic, some up to 300 g high, cylindric, inffatea in the 
midclle to 22 g diaineteir, atteouated above, othrata broadly r^lmdrib. 




207 


CJNGI ON THE TEA BUSH 

eind 30 /X diameter ; pycnospores cylindric, straight, 
Us, 2*5-3 X 1*5 /X ; perithecia superficial, globose then 
l^e, 150-225 /x diameter ; asci subsessile, ovoid, eight- 
long, ends rounded, hyaline, muriform, generally with 
pta and one longitudinal, 25-33 x 9-11 /x. 
ta Saw.—Mycelium black, on the upper surface of 
times on the lower surfaces and twigs. Perithecial 
-ce or twice branched, usually conical, cylindric, 
tic, 110-247x52-75 /x, constricted at the apex and 
perithecia ; perithecia black, nearly ovate or or- 
50-78 /X, containing numerous asci; asci clavate, 
12 /X, six- or eight-spored; spores fusiform, to clavate- 
liyaline, three-septate, 10-11*5 x 3-3*5 ft. 

>elliae Syd. and Butl.—Perithecia epiphyllous, mem- 
► composed of radiating hyphae, dehiscing stellately, 
ifier, clustered and corduent in groups and forming 
to 1 cm. wide ; asci few, elliptico-obovate, eight- 
25-35 fjL ; spores elhpsoid, ends rounded, centrally 
‘tricted at the septum, brown, 30-33 x 16 ft. 
yamelliae (Cooke) BxLtlex — Laestadia Theae Rac.— 
Lnded, brown, becoming grey ; perithecia globose, 

, amphigenous, up to 250 ft diameter; asci elongate- 
-9 fx, eight-spored ; spores elliptic, hyaline, continuous, 

neglectus Petch (^Physaloffpora neglecta Petch).— 
>-3 mm. diameter, black, globose, gregarious, immersed; 
3e, 0*08 mm. diameter, 0*08-0*12 mm. high, projecting; 
in hyaline parenchymatous tissue, 140-160 x 35 ft, 
ailed at first, eight-spored, spores biseriate; spores 
ailed, inequilateral, cymbiform, 32-40 x 12-16 ft. 
zziata Petch.—^Perithecia gregarious, at first embedded 
L mycelium, black, superficial, globose, slightly de- 
mm. diameter, smooth; ostiolum conical, 0*1 mm. 
iameter at the base. .Asci about 300 x8 ft, cylindric, 
ores obliquely uniseriate ; paraphyses filiform, 2 ft 
>ng as the ascus. Spores black, cymbiform, ends 
rcn abruptly narrowed, 40-47 x 5-7 ft. Conidiophores 
nm. high, 0*1 mm. diameter, black, compoimd, of the 
; conidia hyaline, narrow-oval, 4-6 x 2 ft. 

'nodes B. and Br.—^Perithecia gregarious, embedded at 
>rovm mycelium, superficial, brownish-black, globose, 
diameter, verrucose with close-set pyramidar warts ; 
mes papillate, sometimes not elevated. Spores cymbi- 
ate, ends acute and produced into a thread-hke point 
, black-brown, 80-110 X 7-12 ft. 

*Zla Theae K. Hara.—Spots orbicular or irregularly 
oa, diameter, .finally confluent, dark brown, becoming 
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grey; perithecia ci)ii)liylloua, immeraed, ostioliim finally cnimpcnt, 
gregarious, black, globose or doprcssed globose, 50-100 /i diameter: 
wall carbonaceous, parenchymatous, of j)olygonal cells, li-H /x l)road ; 
ostiolum papillate ; asci cylindrico-clavate or ohl<)ng-ovoi<l, eight- 
spored, pedicellate, 30-42 x (3-8 /x ; ascoKi>ores bis<(riate, cylirulric or 
oblong-ovoid, ends subobtuse, one-septate, not constricted, the ui)pcr 
cell the broader and shorter, hyaline, 10-13x2-2-5 /x. I’arasitic on 
leaves of tea, Japan. 

Spots first appear on the surface of the leaves as small, round, 
dark-coloured areas 1 mm. across, which gradually enlarge forming 
irregular patchcii 3-4 mm. in diameter, and later bcHunning confluent, 
forming large, irregular, dead areas extending towards the leaf tnargin. 
Such areas are dark-coloural brownish grey and develo|» abunxlant 
black minute specks on the upper surface, while the lower surface 
remains a dark brown colour. 

Mycosfhaerclla Ikeilai K. Hara. -Perithecia amphigenous, usually 
hypophyllous, scattered or gregarious, immersed, globose or depressetl 
globose, 50-80 /x diameter, wall parenchymatous of cells 5-8 fi broarl, 
carbonaceous, ostiolum papillate or simple; asci obovoid or oblong, 
pedicellate or sessile, eight-spored, 40-45x8-12 /x; asetwrMwes tri- 
seriate or irregularly polyseriate, oblong-ovoid or cylindric, one- 
septate, deeply constricted, the upper cell usually the broader and 
shorter, hyaline, 13-16 x 6-5*6 g. On leaves of tea; saprophytic. 
Japan. 

Venturia Sfeschnewii Sacc. (-‘Coleroa ventufioMes Speech.).— 
Perithecia gr^arious, subglobose, cupulifonn, ochraceous, at nrst 
subepidermal, then subsuperficial, epiphyllous, 1(X)-130 fi diameter, 
60-80 g high, clothed with flexu(»e, septate, fuliginous setae, 
60-60 x 5-6 g. Asci clavate, 30-40x8-10 g, eight-spored. No para- 
physes. Spores oblong-oval, pale greenish, 14 x 8 g. 

PhaeoBfhaereUa Theae Fetch.—Perithecia immersed, cpi[>hyllous, 
black, minute, 80-100 g diameter; asci few, eight-spored, clavate, 
60 X12 g: spores fusoid, one-septate, constricted at the septum, 
pale brown, me upper cell the larger and rounded at the apex, the 
lower somewhat oblor^ and obtuse at the apex, 9-14 x 4-5 g. 

Massana theicola Fetch.—Pmthecia CTegarious. immersed, black, 
0*25-0*3 mm. diameter; asci narrow-cjdinaric, eight-sjmred, spora» 
obliquely uniseriate, 120-160 x 20 g; paraphyses few, septate; s[K>r^ 
narrow-oval, two-septate, olivaceous, the central cell darker than the 
terminal cells, 17-22 x 6 g. 

Pleospora Theae Speschnew.—Perithecia (?). Ascospores biseriate, 
dark brown, with two to three or more transveree septa and two 
longitudinal septa, 24-28 x 8-10 g. Conidial stage, Macrosporium 
comrnme ilabh. var. theicolum Speschnew,—conidiophorai clustered, 
radiating, 50-W g high, 3-4 ft diameter; conidia muriform, 24-28 x 10 u. 

Uemim eonata L4v.—Stroma effused, undulating, centrally 
attached, often concenfrilmlly zoned, thm, several centimetres in 
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«luuiK*l<*r; Ht firet whito, beurirtf^ crowciwl, Kitttple conidiophoros iti 
a continiHHW atratum, with narrow-oval, hyaiiniA conidia, 6-8 x 2-3 /a ; 
hmnuing grccniah, then purple-^ey, dotted with black oatiola, 
finally black and brittle. Perithcscia glolxwe, about 1 mm. diameter, 
diMtani, iwtiola acarcely projecting: a«ci cylindric, long-stalked, 
pight-HjH>red, 2B0 x 10 p; s^rares black-brown, cymbiform, ends 

obtuiw, :«>-3«x‘)-i;V- 

Aglampofo. mulmta Fetch.—-Perithecia immersed in the cortex, 
in a stroma composecl of hy[)hae and cortical tissues bounded above 
by a black line, in groups of about six, confluent, with a common 
ostiolum ; jwrithacial cavities depressed, up to 1 mm. diameter, 
0-4 mm, high ; ostiolum conical or subcylindric, projetjting 0-75-1-5 mm. 
above the surface. The outer la;^erB of the cortex crack, and sometimes 
fall off, exposing a black, pulvinate, carbonaceous stroma, .3-6 mm. 
diameter. Aaci cylindric, narrow above, aj>ex truncate, pedicel 
curved, four-sporea, 180-210 x 30-36^; spores cymbiform, fuliginous, 
7-ll-8eptate, 90-105 x 12-15 /a, 

Ne^riaeinnaharim (Tode) Fr.—Perithecia clustered, on a pulvinate, 
flaihy stroma, which first prciduces conidia, spherical, rough, cinnabar, 
ostiolum papillate; asci cylindrico-clavate, attenuated above, eight- 
spored, 80-90 x 8-12 /a ; a8<x»spore8 oblong, obtuse, straight or slightly 
curved, uniseptatc, hyaline, 14-H5 x6-7 /a. 

Nrririn mwri Rutgers. Perithecia 0-4-0-5 mm. high, 0-3-0-4 mm. 
diameter, orange-red, rough, scattered or clustered, without a stroma ; 
um-i IK) X (5 /A, eight-HiK)re<l, 8iK)ros uniseriate; sjwres oval or oblong- 
oval, ends roundetl, constricted at the septum, 10-13 x 3-6 /a. 

HpImermtUhe npen$ B. and Br. Conidiophores 2-8 mm. high, 
0-5-1 mni. diameter; stalk red-brown, tomentose with spinulose 
hairs ; conidia oval, hyaline, continuous, 9-22 x 6-10 p,. Perithecia 
clustered, dark red, flaak-shaped, 0-6 nun. high, 0-4 mm. diameter; 
asci cylindric, eight-smred, spores uniseriate, 190-220 x 9 ^; spores 
oval, one-septate, slightly constricted, pale brown or reddish brown, 
19-21x8 /A. 

Bpmakrioioackak 

Fhulhstida Them Speschnew.—Pycnidia B-'ittered, lenticular, 
strongly depressed, 100-240 p diameter, 60-80 p h^. Spores hyaline, 
oblontf-elliptic, obsoletely biguttulate, 6-8 x 1-6-2 p. 

Phma CamUkm Cooke.-—Hypophyllous. Pycnidia scattered, 
minute, membranaceous, scarcely 0-t mm. diameter, opening by a 
pore: spores eliipric, biguttulate, 10x6 p. On leaves of t^ with 
^imar^ Cammiae. 

Fhoma thdcdn Fetch.—Leaf spot red-brown. Pycnidia amphi- 
genoos, scattered, imnrcaiied, 0-1 mm. diameter, osriolum 16 p diameter. 
Spores broadly oval, hyaline, 8-10 x 6-6 p. 

Uamndkoma Them Speschnew.—Pycnidia scattered, parenohy- 
matouB, raligpous, at first covered by the epidermis, tlm erumpent 

P 
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and almost free, (K)-HO /x. Spores oblong-ellipsoid, continuons, 
hyaline, contents granular, l()-18x;i-4 /x. BaHi<Ha filifonn, short, 
inconspicuous. 

M.acr(y][)fwma ifieicoUi Fetch. Pycnidia inunerscd, scatteral or 
clustered, elevating and cracking the outer layers of the cortex ir¬ 
regularly when mature, up to ()*25 mm. dianuster, black, thin-wallwl ; 
ostiolum 16-25 /u, diarnetxir, not projecting; spores narrow-oval or 
fusoid, ends obtuse or subtruncate, hyaline, continuous, 27-52 x5-7 /x. 

Chaetophoma Penzigi Sacc. var. thc-icoUi Spestdinew. - Pycnidia 
dark brown, leathery, globose, somewhat jiroduced above, on a thick 
weft of greyish olive mycelium, clothed with stout, dark chestnut- 
coloured setae, 60-70 /x long. Pycnospores hyaline, cylindric witli 
rounded ends, one-septate {ex Speschnew’s figure), 8-14 x2-3 /x. 

NeMltiospora Theue. Sawada. Sfmts epiphyllous, irregular, ashy to 
brown ; margin definite, elevated, purplish black ; pyxrnidia scattered, 
subepidermal, black, depressed globose to spheroid, 84-05 x 108-155 /x, 
ostiolum erumpent; spores cylindric, hyaline, continuous, ends 
rounded or obtuse, ciliate at one end, 12-14 x3 ju,: setae filamentous, 
9-11 [JL long. Occurs rarely on mature leaves in Fomosa, and does 
not appear to cause serious damage. 

Botryodiplodia Tlieobronhoe Pat.—Pycnidia immersed, scatteretl or 
clustered, or in erumpent glabrous or villous stnimata, globiaie, 
0-26-0-4 mm. diameter. Paraphyses numerous, linear, up to 80 p, 
long. Spores oval, one-septate, fuliginous to black or black-brown, 
24-50 X 12-16 /X. 

Stagnospora theicoh Petch.—Pycnidia minute, gregarious, immersed, 
black, about 0-1 mm. diameter ; sporM three-septate, greenish hyaline, 
oblong, ends rounded, straight or slightly curved, 16-17 x5 /x. On 
leaves of tea, with Ouignardia CameUiae (Cke.) Butler and OoUeto- 
trichum CamdUae Mass. 

Hendmonia theicola Cooke.—Pycnidia globose, black, prominent, 
ostiolate, scattered or subgregarious, amphigenous; spores cylindric, 
ends rounded, triseptate, pale brown, the terminal cells sometimiw 
paler, 10-12-6 a long, on long, hyaline pedicels. 

Se^ptoria Them Cav.—Pycni^ widely open when mature ; spores 
cylindric, obscurely septate, flexuose, faintly coloured, 60-90 x 2 /x. 

Pi^getia Them New.—Spots dry, irregular, marginal, visible on 
both sides of the leaf, bounded on the upper by a black line. Pycnidia 
amphigenous, moderatdy dustered, black, dehiscing irr^^riy, thin- 
walled, parfflachymatous, 78 p diameter. Spores oylindnc, strmght, 
ends rounded, subtrunoate, bluish green, 15-13 x 2 /x. 

Disoosia Them Cav,—I^cnidia scattered, superftcial, flattened, 
black, rugul(»e, ostiolum prominent. Spores cylindric, slightly 
curved, obtuse, obliquely unimiate at each aid, tluee-septate, terminal 
loculi hyaline, median Irouli gmenish, 18-20 x 2-3 p, setae 6^ p. 
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(rhmmjmium Them*»HinemiH Miyake. — A.cerviili epif)liyll()UR, 
blnf*k. mibepiderniul tiu*ii enirnpent, 80-120 /i (liameter ; 
biiHidia byaliiie. nfiort, liumr, KMO x 1-1*5 ; Hpores livaline, fimoicl 

c>r oval, eiiclH aruti\ iiHually bigutt ulate, 4-0 x2 fx, 

(ihmmjmrinm TImtr Zinun. Ac^ervuli ani{)higenc>nH, up to 90 /x dia- 
riiefer; HjHiren hyalirus evlindric*, emlH obtuHe, continuouH, 14-19 x 4-0 /x. 

i'olkMrkhtm (UinwUim* MiiHHce. -Bpotn at first/ yellowinh. greeri, 
then ml-brown or dark brown, Hotnetimes mottled, with a yellow- 
green margin. Acerviili amfdiigenouB, pinkish; conidia cylindric, 
onrla obtiise, hyaline, coritiriuouH, 10-18x4-6 /x ; setae black-brown, 
Hf^ptate, from 30 x 4 to 135 x 7-8 /x. 

(U)UetMrkhum Canrri Klb and Kv. H|)ot« brown ; ac'-ervuli epi- 
phyllouB, erurnfamt, yellowish, 250-r>(K) /x cliameter; Hctae generally 
few, arising fnmi the bane of the acervtiliw, brown, continuouH, cnirvcd, 
slightly thiekeiuMi at the baKe, 40-80x3 /x ; (conidia ol)Iong-cylindric, 
12-15 x3‘5-5 /X, ends oldusely romvde/i. 

PmUihztui Them Saw. -Aeervnli erumjanit; basidia simple, 
4-9x1 fx; conidia fusifonn, four-septate, slightly constricted, thn’te 
inner cells dark brown, 10-21 /x, bamil and apical cells hyaline, 4-0 /x, 
Hi!tiie three or four, 28-36 x 1-2 /x, slightly swollen at the apices. 


llycnoMYCKTAE 

(kmmpordUi Tlime Pet<di, -Spots large, extending from the 
margin of the h^if, or circular, about 5 mm. diameter, grey or greyish 
white, bordenal by a narrow jairjile-brown line, on the upper surface, 
greyish brown with a watery green border on the lower. Hyphae 
forming a thin white film on the lower surface on and round the spot, 
hyaline, 6 /x diamekif, equal, sometimes united into strands ; ccmidio- 
phores simple or branchial; conidia cylindric, or fusoid, sometimes 
mequihiteral, ends obtuse or truncate, up tosix-sej>t4ite, not constricted, 
6Hm»x5-M/x. 

Ildminthmjmrmm Them lierri. 4*onidiophores erect, deep lirown, 
septate, tKKK35l) x 1012 /x ; conidia ob(dsvate-pyriform, 3-4-saptate, 
attenuated and acute above, tJlie two lower loculi brown, the upper 
much narrower atid subhyaline, 20-22 x 7-8 /x. 

Fmidmlmm Them K. Ham. Acervuli amphigenous, velvety, 
black; conidiophores filiform, straight or cnirvc^i, thickened at t he base, 
continuiiiis to three-septate, brownish below, pale and often crrmkisi 
iilaivt, 40-70 M 6 /x; conidia terminal, ocjcasionally lateral, cylindric 
or ohlong-ovat#, otie-septitle, usually not crmstricte<l, apex obtuse, 
baa# ifimtwlmt acute, straight or curviKl, hyaline or yellowish, 
16-28 X 6-6 On leaves of tea, Japan. 

Cmm»p€^a Thme v. Brads de H^n.—Spots circular, at fimt black 
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or purple, sunken, becoming white with a Bwollen purple margin, 
membranous, Binall, up to 3 mm. diameter. Acervuli nunut(‘, lilack, 
on either side of the leaf. Conidia elongated, up to 140 g long, 
3--4: /X diameter, irregularly curved, hyaline, multiseptate. 

Siilhum mimmi, MasBee. Total height, 0*75-1*2 mm. Stalk red, 
red-brown at the base, f)0-80 /x diameter in the middle, 0*1 mm. 
diameter at the base, attenuated from the base to about twodhirdn 
its height, then Hlightly expanding upwards, snbtranHlu(‘ent, almost 
smooth, covered with horizontally projecting, short, cvlindric, irregu¬ 
larly bent cells, 8-12 /x long, 3-4 /x diameter. Head pink, gloliose, up 
to 0*3 mm. diameter. Conidia hyaline, narrow-oval, 4-0^x 2-2-5 /x 
(redescribed from the type specimen). 

Stilhdla Theae Bernard. Stalk rml, dark red-brown at the base, 
clear orange-red above, pajiillate, almost smooth, 3fH)-8(M> /x high ; 
head rose-coloured, more or less globose, 150-3(K) /x diameter ; conidia 
hyaline, 5-7 x 2-5-4 /x. I^robably identi(*al with Stilhum rmnum, Muss. 

Didynmtilbe Cqffem P. Henn.- Total height, up U) 0-8 mm. Stalk 
white, 30 fi diameW in the middle, almost slightly expanded 

at the base and towards the apex ; he^d red, globose or ovoid, sub- 
translucent, 50-100 /X ’ diameter; conidia fust)icl, sometimes in¬ 
equilateral, sometimes attenuated towartk either end, ends acute 
or obtuse, one end sometimes truncate, hyaline, one-septate, not 
constricted, 16-20 x 5-6 g. 


Mycblu Stebiua 

Sclerotium zeykmicum (B. and Br.) Ikteh. produced on 

fleecy, white, superficial patches of mycelium oveminning plants or 
soil, white, then pale ochraceous, or pinkish, finally brown, glabrous, 
globose, alK}ut 1 mm, diameter, internally white, hard, compact. 
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Eryihrinn umbrimit 104 

EumtlyptuHt Ifaf 3H 
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IBml. fMiriit inn nf, 1 
liydntim «ubvinmntHt 2tl2 
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Irptui; mnnUm, 1101 

4ak* 129* 103, MH 

hJjtrtttaMtdittm Blight , 40 

K0i»|#i4iya* 157 
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IJmjdfffim rttrhin^tkimtmk, 105 
Utnitfukklla, 14f, I4»5 

MmhUm lOt 

Tksm, 40^ 200 

0,00,105, 210 





INDEX 


219 
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Nmtitif 190 
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Nmiria cufttfi, 9i7, lOi), 209 
N0**ifm CiHmhnnna, 102, 190. 209 
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KiimTy rotit 170 
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9 

Umpimh 191 
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KUoim, 15 
Kink cliM'aH<\ 100 
PUhfrtdnhlum Hanian, Hi7 
PleoHpora Them^ 47, 208 
Pl«<?kin|< <liH<jaH(^(l k^avcH, 23 
Poinrinnu rey ia^ I (JO 
PoIymorjOiiam, 11 
Poly pari, 15 

Pdyporm irderruphiH, 17, 100, 204 
Polyportut niejiola(pae.y 17, 109, 204 
Polydictu^, 17 
I'ons 17 
Poriti^ 18 

Poria hypofjrunma, 18, 158, 190, 204 

Poria hypoloteritifif 18, 154, 190, 204 

Poria vincla, 199 

ProUmiycm Tfmw^ 197, 200 

f^rnningn, 130, 152 

Knininj^ cutH, troatrnont of, 180 

Piicunia tjraminis, 21 

Pumolo, 145 

PycnifUum, 8 

Py(mo«iH>rn, 8 

PyrmotnymUie.y 9 

Pyrulnria etluliH^ 104 

lUul Root 154 

IUhI HuMt, 20, 50 
Iti^prcHluotlon of fungi, 4 
lt<»«upinat<N 17 

Hhizorionia, 118, 178, 197, 202 
Rhbomorph, 3 
Rim Blight, 39 
Riiigi^U f}hoot», 117 
R<Kft <UNita«{^H, 127 

Root of nunw^ry plant«, 170 

R<H>t“iipUtting diiioams 175 
Hfmllinm, 10 

Rrmdlinia antuatai 133, 198, 207 
Hmdlinia bunodm^ 139, 198, 207 
HtmUinia niywdtum, 2 
HfmUinia rmkip^rda^ 198 
Hmtdlinia up., 141 
Rtiiitii,, 20 

Baprophytio, definition of, I 
kiftveu, 43 

Hciirbt Mit<n 20, 128 
Hcfbrotia, 3 

Bctlorotium diiieiiKe, 178 
Rekrtdium ztiyhnicum^ 178, 212 
Hmria$ mpikUat 42, 1(17 
HunmarpuM Anacardiumf 101 
P§pioba«idtumf 114,190, 197 
He^^ibrnidium Acacim, 110, 205 
H€pdabasidmtn p^kdlaiumf 110 
Hepb&ria Thme, 40, 210 
Beptum, 1 
Beta, 7 
Bhkhan, 100 
Hktfm ap., 105 
Bimut, 101 
Sonam, 101 
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Sooty Mould, 41 
SoruH, 20 

H'plmejelhi Camillmey 1112 
Sphaerojmidme, H 
SphmoHlilhe, repeat 14B, 190, 209 
Bporangiophons 13 
Sporangium, 13 
Bpon^s, 4 

l^ptyrotrichum radmcolam, 200 
Spray fluidH, 184 
Spraying, 25 
Sf)raying nnwdiirmH, 183 
8 taga 7 U>fipora theicnUi, 210 
Stfirti di8(iam>«, H7 
St<^rigmata, 15 
mihella Thme, 104, 190, 212 
i^tilburrif 5 

i^tilbum nanuTfh 195, 190, 212 
St<>(?kh(>lm tar, IHl 
mnMlanlhejt, 137, 130 
Stroma, 7, 8 
Stump Hot, 111 
Stum|>», junglo, c^tn., 128 
Sugar cano, 153, 199 
Sum, lOl 

HympUicm npicaUt^ 154 

Tar, ooal, 181 
Tar, Btm^kholm, 181 
T(»UmtoiiiK>m, 20 
Tephrmia mndida^ 139, 158, 174 


Thn^ml Blight, 73, 194 
Thn*a<l Blight, opiphytir, 78 
77in*ad Blight, j»araMi(ii% 73 
Tratmlejf Thme, 158, 2(»5 
Tn^o I)ai«y, 179 
Tnmc'hiiig, 131 
Tumpat Kunmdu, 100 
Tun, 100 

Umpht, 104 
Urmimtrmf^ 20 

UmUu 20 

(JMulina rndgarin^ 198 
(hiulina xtmata^ 141, 19H, 20H 
UtiM, 104 

Variogatcul Iravofi, 48 
Volvi-t Blight, 114, liMl 
Venitirirt SpeMrhrmriit 47, 20H 

Whit«» ant^, 92 
VVhit4- (VfUr, imi 
Whito Ht4tm Blight, HO 
Whita Tmm, lOO 
Wohwm Ih»rili*aiix, 180 
Woburn VVmt4*r Wftah, 190 

ZtHmimmt 14 

Zukmitt mnUmmlnt 42, 2181 
ZuMiu Thm, 42, m 
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